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Above is another excellent example of Mahon versatility in 
the production of Steel-Weld Fabricated units for many 
industries. This base, undergoing machining operations, was 
produced for a TV picture tube manufacturer in the glass 
Industry ...it is typical of thousands of Steel-Weld Fabricated 
parts and assemblies produced and machined by the Mahon 
Company for manufacturers throughout the country. If parts 
or assemblies in your product could be redesigned and 
produced to better advantage through Steel-Weld Fabri- 
cation, or, if you are faced with a limited production of o 
product involving heavy pieces in which pattern costs are a 
consideration, you can turn to Mahon with complete con- 
fidence. You will find in the Mahon organization a unique 
source with complete, modern fabricating, machining and 
handling equipment to cope with any type of work regard- 
less of size or weight . . . a source where skillful designing 
and advanced fabricating technique are supplemented by 
craftsmanship which assures you a smoother, finer appearing 
job, embodying every advantage of Steel- Weld Fabrication 


THE Re. C2. MAHON COMP AN Y 
DETROIT 34, MICHIGAN 


Engineers and Fabricators of Steel in Any Form for Any Purpose 
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Another new development using 


B. F. Goodrich Chemical : ==: 
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B. F. Goodrich Chemical Co. does not coat these seat cushion tension wires. 


We supply the Geon resin for the plastisol compound only. \ | 


VER ridden on car seats that 
squeaked and wondered if some- 
thing could be done about it? Well, 
something has been done—and it took 
a Geon material to do it! 


A leading car manufacturer found 
that coating the seat cushion tension 
wires with a vinyl plastic made from 
Geon paste resin eliminated squeaks. 
The plastic replaces a soft, felt-like 
material that was wrapped around 
the tension wires. Result — metallic 
clicks and squeaks are silenced; riders 
relax in quiet comfort. 


And Geon brings extra advantages. 
It is so abrasion-resistant that deflec- 


YW 
Geon takes the SA\VEAK out of auto seats! 
be .ot 


Jt) \ 


tion of the seat cushion does not wear 
through the vinyl! plastic, as it some- 
times did in the old type jute. The 
plastic also provides resistance to 
moisture and aging. 


Coating of these seat cushion ten- 
sion wires stirs up more ideas. For 
example, coating coil springs for 
mattresses, couches and chairs. And 
this versatile Geon material has many 
more uses. 


For Geon paste resin—and other 
Geon materials—may be used for coat- 
ing, dipping, casting or molding. They 
can be made resistant to heat and 
cold, aging, abrasion and many chem- 








icals. Perhaps they can help you 
improve or develop more saleable 
products. For helpful information, 
please write Dept. GN-1, B. F.Goodrich 
Chemical Company, Rose Building, 
Cleveland 15, Ohio. Cable address: 


Goodchemco. In Canada: Kitchener, 
Ontario. 
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GEON RESINS « GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials « HYCAR American rubber « GOOD-RITE chemicals and plasticizers ¢ HARMON organic colors 
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Glass-+reinforced epoxy pipe is being made. The strength of this material 
is greater than that of glass-polyester, due to a better bond between the 
plastic and the glass. Molding is troublesome, however, due to tendency 
of epoxy to stick to molds. 





Nodular cast iron research by the British indicates that titanium, lead, 
antimony, aluminum and bismuth and, in certain cases, copper, can partly 
or completely prevent magnesium from having the desired effect of forming 
nodular graphite structures. The subversive effects of these elements can 
be neutralized by approximately 0.005% cerium. 








New nonmetallic ferromagnetic core material has been developed especi-~ 
ally for recording heads in various types of magnetic recorders. The new 
material is claimed to be very homogeneous and more nearly free from voids 
and cracks than most commercially available ferrites. 





New electrical resistance material for use in air has been developed in 
Sweden. Capable of withstanding 2900 to 3100 F, the alloy is expected to 
exert considerable influence on high temperature furnace design. It is 
& powder metallurgy molybdenum product. The intended applications were 
dental furnaces, laboratory equipment and for firing ceramic products. 








Titanium has been fabricated in complex sections for helicopter exhaust 
shrouds. The metal is being analyzed to determine effects after several 
hundred hours test. Ceramic coatings on titanium are also being explored 

for protection against oxidation and absorption . .. ,.Qne.aircraft man, 
le = incidentally, notes that engineers are beginning to believe titanium is 





yn, called the "wonder metal" because it makes them wonder whether it will cre- 
ch ate more problems than it solves. 
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Substitutions of aluminum for copper in electrical equipment are gain- 
_ing, with additional experience . ..... The switch has. benefits beyond cop- 
Bee saving in current-limit ing reactors. One unit may usé up to 5 tons of 
. Copper. Aluminum, windings cut weight by 25%. In reactors where only sepa- 
ration is needed, no insulation between strands is bee to cut eddy cur- 
rent losses with aluminum. The natural oxide surface film is insulation 
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Advantages of integrally-stiffened aluminum alloy fore’ ngs are <like 


(Continued on page 4) 
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AngES, S2% Of the mechanical fasteners, 62% of the sealant weight and 177 
of the total part weight were eliminated. 


Tolerances on large aluminum forgings made in heavy presses are contro- 
versial. One authority claims that an ideal press would produce variation: 
of 1/8 to 3/16 in. from edge to center of a 25<in. dia pancake forging. 
This man claims that the only way to overcome this effect is to use trial and 
error to obtain properly tapered die faces to produce parts with essen- 
tially uniform sections. 








All-magnesium car body has been built in England. Body, shell, doors, 
air ducts, gasoline tank and radiator grill are made of welded sheet mag- 
nesium. The body shell with doors weighs 140 lb. 








"Navy Procurement Regulations" incorporating all current procurement 
rules and regulations, has been issued in one volume. Covers such sub- 
jects as contract clauses, financing, negotiation, small business, and taxes. 
Book is in loose-leaf form to facilitate quarterly revision. It is avail- 
able at the U. S. Government Printing Office, Washington 25, D. C. Price, 
$3 per copy. 
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| Five Aeronautical Materials Specifications on titanium have been de- 
veloped. These are said to be the first specifications on the metal issued 


by any standardizing organization. Yield strength rather than tensile 
Strength is used in the titles. Each specification calls for a minimum 
yield strength only 10,000 psi below tensile. 
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More nickel in crucial operating parts is carried by the new "United 
States" than any other passenger ship in the world. 





Ways to substitute aluminum for copper in lamp bases are being investi- : 
gated by Westinghouse. Because of soldering problems and the temperatures &§ 
at which glass is sealed into the base, this is not easy. So far, aluminun- - | 
basing techniques have been worked out for the common medium-screw base. 
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Combination phenolic and silicone cement is used to seal high-wattage | 
lamps to their bases. Phenolic, applied down in the base, hardens fast on 
practical lamp-basing machines to give the initial glass-to-metal seal. } 
The silicone, slower to set than the phenolic, cures fully when the lamp 
is burned. The silicone keeps the seal perfect if the phenolic weakens 
under operating heat. 








Nylon moldings are used in more than 800 applications. Business machine 
counting dials, ratchets, solderless electrical connectors, switch parts, 
cord connectors, fuse holders, tail lamp plugs and a variety of insulating 
grommets and sleeves for electrical units are being made of nylon. 
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Some typical large aluminum forgings now being produced. 


Heavy Press Program Pushed for 


Forged Aircraft Parts 


Big Aluminum Forgings Have Advantages of Low Cost, Strength 
and Light Weight 


Present Status of Press Procurement 








Press and 
Capacity 


50,000 
35,000 
35,000 
50,000 
25,000 
35,000 
25,000 
35,000 

2,000 
20,000 
12,000 

8,000 
20,000 

8,000 

8,000 
12,000 
75,000 
25,000 


tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 
tons 


forging 
forging 
forging 
forging 
forging 
forging 
forging 
forging 
extrusion 
extrusion 
extrusion 
extrusion 
extrusion 
extrusion 
extrusion 
extrusion 
forging 
extrusion 


Operator 
Wyman-Gordon 
Wyman-Gordon 
Alcoa 
Alcoa 
Harvey 
Harvey 
Kaiser 
Kaiser 
Alcoa 
Alcoa 
Curtiss-Wright 
Harvey 
Harvey 
Kaiser 
Reynolds 
Reynolds 


Builder 
Loewy-Hydropress 
Loewy-Hydropress 
United 
Mesta 
Baldwin 
United 
Bliss 
Bliss 
Schloemann 
Loewy-Hydropress 
Loewy-Hydropress 
Loewy-Hydropress 
United 
Loewy-Hydropress 
Loewy-Hydropress 
Lombard 
Loewy-Hydropress 

(engineering 
only) 














|ANUARY, 


1953 


Facts and figures on the U. S. Ai 
Force heavy press program were given 
out at a recent press conference held 
at the Wyman-Gordon Co., North 
Gafton, Mass., plant. The largest 
press outside Russian-controlled coun 
tries, an 18,000-ton press made by the 
Mesta Machine Co., was shown in 
operation. Models of 35,000- and 
50.000-ton presses and supporting 
heat treating and handling equip 
ment, under construction for Wy 
man-Gordon use, were on display. 

The heavy press program started 
during the last war. The 18,000-ton 
press was built in 1944. The original 
plan was to concentrate on magnesium 
forgings. Magnesium did not respond 
well to hammer forging, but worked 
adequately under the slower move- 
ment of the hydraulic press. The fa- 
tigue strengths of magnesium alloys 
were not as high as aircraft designers 
wished, however. With the develop- 
ment of 75-S high strength aluminum 


alloy (also difficult to hammer forge) , 


the 18,000-ton press was turned to 
aluminum. 

With the experience gained during 

and after the last war in this country 
and Germany, it was recognized that 
forged and extruded aluminum parts 
held great promise for aircraft. Under 
the sponsorship of the U. S. Air 
Force, a balanced program of devel- 
opment for large presses was begun. 
The accompanying table lists the 17 
presses now planned. The field of 
application seems limited to aircraft, 
for the present at least, and private 
companies could not economically in- 
vest the required capital. For this rea- 
son the presses will be owned by the 
Air Force and operated by the com- 
panies listed. 

The big advantages of aluminum 
forgings and extrusions are low cost, 
strength and light weight. Complex 
shapes can be forged and extruded 
cheaper than they can be fabricated 
from simple components. Castings are 
acceptible from the complexity angle 
but strength is lower and weight 
greater. The advantages of forgings 
and extrusions increase as the sizes 
available grow. Hence, larger presses 
are scheduled. 


(Continued on page 8) 
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The projected forging presses can 
conceivably handle steel. There wil) 
be limitations, however. Aluminum 
and magnesium forge at 800 to 850 
I’, Dies heated to 400 F give accept- 
able performance. Steel at 2200 F 
would cool rapidly and could not be 
pushed into as thin sections as the 
light metals. With the perfection of 
techniques, however, steel press forges 
will undoubtedly be developed fur- 
ther. 





Materials & Methods Edito: 
Named Materials Conference 
Chairman 


T. C. Du Mond, Editor of 
MATERIALS & METHODS, has 
been appointed chairman of 
the Conference on Basic Ma- 
terials for Industry, which will 
be held in conjunction with 
the First Exposition of Basi 
Materials for Industry in New 
York City, June 15-19. 

The Conference sessions wi'l 
be held June 16, 17 and 18 at 
the Hotel Roosevelt, and will 
be aimed at providing infor- 
mation to help engineers, de- 
signers, materials engineers and 
other technical personnel in the 
selection and application of en- 
gineering materials. 

A group of prominent men 
is now being recruited from the 
product manufacturing indus- 
tries to serve as an advisory 
committee on the program. 
Suggestions on topics to be 
covered at the Materials Con- 
ference are invited for consider- 
ation by the advisory committee. 
They should be sent to T. C. 
Du Mond, c/o MATERIALS & 
METHOpS, 330 West 42nd St. 
New York 36, N. Y. 











Product Development Program Stresses Conversion 
to Steel Castings 





Continuing advances in produ 


ngineering and 


expansion ol re 
the recent 
Seventh Annual Technical and Op 
erating Conference of the Steel 
Founders’ Society of America. 

Ross L. Gilmore, president, Supe 
rior Steel & Malleable Castings Co., 
summed up product development 
progress. Mr. Gilmore reported on 
initial findings in a preliminary sur- 
vey conducted in 81 foundries in six 
of eight geogr: iphical divisions of the 
Society. In a period of 18 months, a 
minimum of 1035 engineering con- 
versions to steel castings had been 
fostered and carried out in the 
foundries covered. The conversion 
added more than 41,000 net tons of 
new work. Allen M. Slichter, presi 
dent, The Pelton Steel Casting Co., 
emphasized that company- wide co- 
operative interest and action is funda 
mental to product development. 

With relatively small parts, ex 
perimental patterns are a sound i 
vestment, Mr. Slichter said. The Pel- 
ton practice is to make an inexpen- 
sive experimental pattern, produce a 
few sample castings, and submit for 
customer acceptance the suggested 
conversion castings with complete 
data on costs, weight, etc. 


search were emphasized at 


In the great majority of cases, 
price advantages offered by steel cast- 
ings proved to be decisive. Improved 
appearance also is an important con- 
tributing factor, he pointed out 

“but most of all, it’s a case of arith- 
metic; the matter of comparative 
saving is conclusive.” 

R. B. Cottrell, Sr., chief mechanical 
engineer, American Steel Foundries, 
said service conditions are just as 
important in redesigning a casting as 
in original designing. With service 
data, the design engineer should be 
able to decide if the original design 
is suitable for service requirements, 
and if modifications may be made to 
improve it, reduce weight or expense 
of manufacture. 

“Casting Simplification” was the 
subject of a paper prepared by Carl 
F. Haertel, foundry superintendent ; 
and Emil Martinek, product develop- 
ment engineer, The Falk Corp. 

In the case of a large main frame 
casting for crusher service, casting 
simplification enabled the company 
to step-up production while effecting 


Lower Price Is Big Advantage 


economies [he inswer Was real 
rangement of original pattern equip 
ment, without changs in basic design, 
and a simpler method of molding 
and core making to cut down man 
hours on the job and produce quality 
castings. Cost factors were apprect 
able, the number of cores being re 
duced 69% ; molding, 40% ; cleaning 
and welding, 28%; metal and an- 
nealing, 3%. 

Simplific ation applied to anothe: 
large casting, a 17,000-lb feed end 
head for a mill, also subject to quan 
tity delivery requirements and pro- 
duced in the large foundry where 
backlog was heaviest, brought com 
parable results, Mr. Martinek said 
with savings as follows: cores, 82% 
less: molc ling, 23% less; cleaning, 
50% less; metal, 14% less. 

Details of study and experience in 
use of the cast-weld method of con- 
struction = incorporated in a 
paper by H. . 4 plant super- 
intendent, ores . Browne, service 
and welding tg Birdsboro 
Armorcast, Inc., subsidiary of Birds- 
boro Steel Foundry & Machine Co. 

By practical application of this 
process improving certain compli- 
cated castings by molc ling and pour 
ing them in several separate pieces, 
each of a simple shape, and then 
welding the component parts to- 
gether—a number of desirable ad 
vantages may be realized, Mr. Edsall 
reported. Among these he listed (1) 
lower pattern costs; (2) lower ma 
chining costs through closer adher- 
ence to finish dimensions; (3) 
improved damping properties as com 
pared with all-plate or structural 
shape fabrication; (4) lower final 
cost through simplification of design ; 
(5) better service from foundry with 
employment if simpler techniques: 
and (6) customer acceptance. 

The cast-weld principle however, 
should not be considered as a cure- 
all for all unprofitable or extremely 
intricate foundry work, Mr. Edsall 
cautioned. Until ample experience 
with the process has been gained. 
thorough cost studies should precede 
any possible breakdown of an in- 
tegral unit for cast-weld procedure. 
In some cases, it has been found 
that breaking down a casting into 
two or more component parts and 
welding can be far more expensive 
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Largest magnesium casting ever made, produced by Rolle Manu- 
facturing Co., was exhibited at the 1952 Metals Show. 
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Magnesium precision castings are now being produced commercially 
for optical, aircraft and other applications by Arwood Precision 
Casting Corp. 


Recent Developments Open New Fields for Magnesium Castings 


Magnesium castings are becoming 
(1) larger, (2) thinner, and (3) 
smaller. Recent development work 
also indicates that magnesium cast- 
ings may often be stronger and more 
dependable than they have been 
thought to be. On the production 
side, new casting techniques arc 
being used, primarily to get closer 
tolerances and better surface finishes. 

There are the points that im 
pressed spectators who attended the 
asting technical session at the Mag 
nesium Association meeting. Many 
developments are still in pilot-plant 
stages and others are presently used 





we only in military products. Neverthe- 


less, some of these unconventional 
magnesium parts undoubtedly cast 
shadows for the future. 

Magnesium castings are now being 
made in shell molds. Closer toler- 
ances, better finish and reduced ma- 
hining are outstanding advantages. 
Scrap losses are, of course, reduced, 
since less risers, chills and gates are 
necessary and because hard, easy-to- 
handle shell molds do not break or 
crumble easily. Production per man- 
Nour is increased and skilled labor is 
not required. Storage problems of 
pace and mold water absorption are 
Uso reduced. Only a few different 
ypes of castings have been made so 

t, and the size and nature of cast- 


ANU aoe) 


Unconventional Applications Point to Future Uses 


ings for which shell molding can be 
used are somewhat limited at present. 
No extensive cost figures are avail- 


able yet, but producers feel sure that 
substantial savings can be made with 
(Continued on page 11) 


Estimated National Consumption of Magnesium in 1951 by 
Fields of Application or Use 





Aircraft: engines, wheels, airframes, et ; . .. 29.3% 
Aluminum Industry.......... rN ee verre 
Electrochemical Uses: underground anodes, fresh water anodes, sea watet 
RN CMs 6 < 6. Mavs s set ee 8.5 
Ground Transportation: trucks & trailers, automotive, et 7.6 
Machinery & Tools: portable tools, business machines, etc 6.2 
eo SEE Ee RECT: Vee oe eee eee Pee Te a eT 6.0 


Materials Handling: dockboards & skids, foundry equipment, concrete in 


Oe ee ee eA Sen Serer Fare 1.7 
Electrical Equipment: Radar, radio, TV, etc................. oa © 
gg ee ee eer renee rr rr eee ies aia Seva lee tracs 2.4 
Consumer Products: ladders & hand tools, furniture, sporting goods, etc.. 1.6 
i Oe Fe eee PEPER PEPE eee yyy Peer ao 2 
Printing & Engraving. OY Pa re Bre eee ee 5 
Lieetees: GE re 554 oo 65 ax ode a Dea Kew eT ed aN 0 8.6 


a od Fee ce A ties ee ok i kk ees Ow whi 100.0% 


NOTES: 
1—Above includes metal in the forms used by the particular industry. Thus, as 
rough castings, sheet, etc. used in the aircraft industry; not primary and 
secondary magnesium used to produce these forms. 
2—No metal going to stockpile is included. 
3—The detailed uses, following the main headings, are arranged in order of 
their estimated position. 
4—Total magnesium consumption 1951 was approximately 100 million Ib 
(exclusive of stockpile). So, by coincidence, the percentage figures approxi- 
mate the amounts in millions of Ib. 


Compiled by The Magnesium Association 
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1500 
- get the most 
ut Linc Die Casting Dollar! 


» a design and production problems may be far 
removed from those entailed in the engineering of a 
coin-operated phonograph, but the use of ZINC Die 


Castings in styling the new Wurlitzer 1500 model might 
well be your cue to important manufacturing economies. 


Glance at any one of the phonograph trim castings 
pictured here and ask yourself how else it could be 
produced in the required shape, with close tolerances, 
with clean-cut reproduction of detail and with a surface 
which could be electroplated or painted at low cost. 
In many instances, these pieces have dimensionally 
accurate cast mounting elements and cored openings 
which mean that an absolute minimum of secondary 
operations are needed to prepare the castings for close- 
fitting assembly. 


In ZINC Die Casting, the Wurlitzer engineers long 
ago found a metal and method of fabrication which 
offers complete freedom of design with impressive pro- 
duction savings. If you are not fully aware of the physi- 
cal and economic advantages of ZINC Die Castings in 
product engineering it is suggested that you contact any 
commercial die casting company—or write to us. 


FOR DIE CASTING ALLOYS 


MATERIALS & METHODS 
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(continued from page 9) 





nany finished “wtp In any case, 
ommercial orders can now be taken 

for magnesium parts cast by the shell 
olding process. 

Close tolerances and good surface 
finish are also featured in precision 
investment castings now being made 
of magnesium. There have not been 
many commercial applications, yet. 
The field is new, however, and more 
uses are expected. Considerable 
trouble was experienced with this 
process in the beginning, but sound- 
castings can now be poured in pro- 
duction quantities. In the beginning, 
the metal would explode and blow 
out of the flask or burn spectacularly. 
It was found that the molten metal 
tended to react with the investment 
material (silica and plaster). In 
some cases, castings looked good 
superficially but were filled with in- 
ternal oxidation flaws. The addition 
of a nonvolatile inhibiting compound 
to the investment mixture and de- 
velopment of a method to remove 
oxygen from the flask after burnout 
solved the problem. 


At the other end of the scale are 
the extremely large magnesium sand 
castings now being made. Some of 
these are outstanding by shear size. 
The largest one so far is a radar 
equipment piece, designed for air 
transport. Weight reductions will ob- 
viously be the primary reason for 
choosing magnesium for castings of 
this size. The good machinability is 
an additional advantage in many 
parts. Magnesium is also highly 
castable and runs in comparatively 
thin and complicated sections. Some 
thought has been given to casting 
large machine housings in magnesium 

Some of the most interesting large 
magnesium castings are being made 
for the airframe industry. These are 
complicated units, with thin walls. 
For example, a riveted 0.051-in. alu- 
minum sheet assembly may be re- 
placed by a magnesium casting with 
0.1-in. walls with no increase in 
weight. The weight of lap joints, 
rivets and stiffeners in fabricated 
units balances the weight of addi- 
tional wall thickness in replacement 
castings. It also seems to be true 
that the mechanical properties of 
casting alloys increase as the cross 
section decreases. In aircraft produc- 
‘10n quantities, castings often hold 
production advantages over fabricated 
inits. Airplane duct tubes, carburetor 
lf scoops, moving window frames, 


(Continued on page 158) 
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hints for molding metal inserts 
in ACE HARD RUBBER... 


It takes no less than 70 pages in the new Ace 
Handbook to cover the amazing versatility of 
Ace Hard Rubber! For instance, you'll find a 
choice of many different compounds .. . tensile 
strengths to 10,000 psi, dielectric strength over 
600 v/mil, heat resistance as high as 300°F., 
water absorption as low as 0.04% ... in molded 
parts, sheets, rods, tubes and linings . . . with 
complete (among world’s largest) facilities for 
design, molding, extruding, finishing . . . for 
thousands of applications. Always check your 
Ace Handbook when selecting materials for 
today’s production and tomorrow’s plans. It's 
free—write today. man 





ennvenany American Hard Rubber Company: 
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G93 worrm street + NEW YORK 13, ¥. 
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Neoprene’s outstanding properties 


HEAT RESISTANCE These properties of 


neoprene increased 


| the efficiency 
OIL RESISTANCE of this 


CONTACT WHEF! 


The serrated neoprene surface of this new type of contact 
wheel for abrasive belt applications means longer belt life, 
faster stock removal, and more uniform finishing. The flexing 
action of the resilient face constantly varies the grinding angle 
of the abrasive particles . . . thus reduces “glazing,” enemy of 
long and productive belt service. 

Neoprene does not soften or weaken from high frictional 
heat . . . resists abrasion, cutting and chipping. What’s more, 
it withstands attack from grease and oils. 


The Carborundum Company, Niagara Falls, New York 





These properties of FLEXIBILITY 
neoprene lengthened 
the service life 

of this 


CHEMICAL RESISTANCE 


GASHOLDER 


A cover of woven asbestos coated with neoprene acts as a 
“dry seal” in this gasholder for the storage of petroleum 
vapors, and chemical process and industrial gases, As gas is 
fed into the gasholder and the frictionless floating piston rises, 
the flexible seal rolls off the telescoping fenders and onto the 
outer shell. 

Neoprene is an excellent coating material because of its low 
permeability, resistance to chemical attack and long-lasting 
flexibility. 

General American Transportation Corp., Chicago, Ill. 
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Excellent surface finish and good dimensional accuracy are leading to increased applications of shell mold castings in a growing list of 


industries. 


(TruCast Co. and Durez Plastics & Chemical Corp.) 


Where Shell Mold Castings Stand Today 


by KENNETH ROSE, Mid-Western Editor, Materials & Methods 


Here are specific cost figures and an appraisal of 
the properties of castings produced by the 
much-talked-about ‘‘C’’ process. 


@ AT THE END OF World War II, 
American technical teams, searching 
through German industry for ma- 
terials and technical methods that 
could be brought to America, found 
a casting method (or more accurately, 
a molding method) that had been 
in rather wide wartime use in Ger- 
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many. The method was referred to 
as the Croning or “‘C’” process, and 
its characteristics as well as those of 
castings made by the process were 
described in MATERIALS & METHODS 
several years ago (August 1950). 
Since then, the term “‘shell molding” 
has received general acceptance. 


As with many new developments, 
the potentialities of shell molding 
and of the resulting castings were 
difficult to assay when the first an- 
nouncements were made, and some 
sweeping statements were made of 
the place it would take in the casting 
field. The process has been in use 
experimentally and as a production 
method for several years and its 
place is now better defined. The en- 
gineer can now study the process and 
its end products against a back- 
ground of facts that have developed 
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ALUMINUM TURBINE DIFFUSER, 321/2-in. dia, was produced by 
shell molding in 75% less time than had been required by sand 


casting. 


GRAY IRON CASTINGS produced by the Production Pattern and 


Foundry Co. show excellent surface finish obtainable. (Monsanto 


Chemical Corp.) 


during its use in production foun- 
dries for a sufficient time to bring 
out its advantages and disadvantages. 

Fundamentally, shell molding is 
an extension of the American use of 
resinous core binders, and the same 
resins are used. It consists of making 
thin shells of resin-bonded sand over 
a hot metal pattern, baking the shells 
to complete the cure of the resin, 
and of casting metals in these shell 
molds. Some of the most important 
advantages are: (1) excellent surface 
finish of the cast metal; (2) high 
dimensional accuracy; (3) possibility 
of reduction in scrap losses; (4) 
adaptable to a wide range of metals; 
(5) adaptable to mechanization, and 
to high production; and (6) smaller 
amount of material, mostly sand, to 
be handled in the foundry. 

The principal disadvantages of 
shell molding may be stated briefly 
as follows: (1) high cost of the 
material, pattern equipment and ma- 
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chines; (2) sand is not re-usable 
under most conditions; (3) because 
of high initial costs, suitable only 
for large volume work. 


Properties of Castings 


Surface quality and high dimen- 
sional accuracy are the most im- 
portant positive features of shell 
mold castings. It is upon these ad- 
vantages that the method must stand 
or fail in industry. Dr. Robert F. 
Thomson, of General Motors Re- 
search Laboratories, and others have 
stated that shell mold castings must 
pay their way with savings made out- 
side the foundry—that is, savings in 
machining or other processing must 
be made to justify the higher costs 
in casting. The combination of close 
dimensional tolerances and good 
quality of cast surface sometimes 
makes it possible to eliminate a ma- 
chining operation where the surface 


(Durez Plastics & Chemicals Corp.) 


BRONZE VALVE PLUGS produced by Chapman Valve Co. (Mon- 
santo Chemical Corp.) 


in question is not subject to running 
friction against another surface. 

Another leader in the foundry 
industry points out that while the 
finish obtained is good, it is “not 
good enough”, for it cannot meet 
the requirements for a machined 
running surface, and if the surface 
must be machined it is no more dif- 
ficult to remove 0.030 in. than 0.005 
in. Where a smooth surface is de- 
sired, but actual running over an- 
other surface is not necessary, the 
fine cast surface obtained in the shell 
molding process will usually be satis- 
factory, however. One nonferrous 
foundry is using the method solely 
upon the basis of the better surface 
chtnised, without regard to greater 
dimensional accuracy. The surface is 
no better than that obtainable with 
precision investment casting. 

The matter of dimensional ac- 
curacy possible and practicable with 
shell molding has been overstated, 
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STAINLESS STEEL VALVE PARTS produced by sand casting (left) 
and shell molding (right.) 
the latter is evident. (Cooper Alloy Foundry Co.) 








The improved surface appearance of 


MALLEABLE IRON AND MANGANESE BRONZE clamps shell molded 
by TruCast Co. are close enough to size to be thread-chased with- 
out a preliminary box-tool operation. Converting cast iron disk from 


sand casting to shell molding saved four turning operations. (Durez 


Plastics & Chemical Corp.) 
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MAGNESIUM HUB SECTION of a dial scale indicator produced by 

shell molding (left and center) for Howe Scale Co. Improvement in 

surface quality is indicated by comparison with casting produced 
in a conventional sand mold (right). (Utica Radiator Corp.) 


according to most foundrymen using 
the process on a production basis. 
Tolerances of 0.002 in. per in. can- 
not be guaranteed on a production 
run in the foundry, even though they 
may be obtainable in the laboratory. 
Foundry engineers using the process 
state that about the best tolerances 
they can hold are 0.003 to 
+0.005 in. per in. inside the shell, 
and perhaps twice that across the 
parting line. 

The possibility of reduction of 
losses from rejects is closely tied 
with surface finish or dimensional 
accuracy, but may be a factor in it- 
self also. A foundryman casting gray 
iron by shell molding stated that 
his scrap loss fell from an original 
12% to only 1% after adoption of 
the method. 

So far, the practical applications of 
shell molding have been in the field 
of small parts of close tolerance, and 
the size limits have not been de- 
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NICKEL-SILVER FLOOR DRAIN made by shell molding by TruCast 
Co. for J. A. Zurn Manufacturing Co. eliminated five machining 
operations necessary with sand casting. Threads on the shell molded 


part were sufficiently accurate to require no subsequent thread- 


chasing. (Durez Plastics & Chemicals Corp.) 


termined. The limiting size is prob- 
ably dependent upon the relationship 
between temperature of the hot metal 
and destruction of the resinous bond 
in the sand. The sand falls away 
from the cast piece readily, indicat- 
ing that the bond has been destroyed 
practically in its entirety. This sug- 
gests that the limiting size of casting 
is reached when the heat in the cast 
metal will destroy the bond before 
the metal has solidified, and the shell 
mold will fail. 

Shell molding is a mechanized 
process, and there are several ma- 
chines on the market that will pro- 
duce good work consistently with 
only semiskilled operators. This 
makes for high production. While 
actual production rates will depend 
upon a number of factors, from 
about 20 to 80 sets of shells per hr 
can be expected under most condi- 
tions. It must be pointed out that 
even faster production can be ob- 






tained from a good jolt-rollover ma- 
chine, but of course without the 
same quality in surface or dimen- 
sional accuracy in the casting. 


Cost Considerations 


The matter of cost of the process 
hinges upon the cost of the resin, 
according to most engineers who 
have studied it. The resin used as a 
binder for the sand costs about 33¢ 
a lb. The amount needed varies, but 
will range between 5 and 12%, 
with 7% of the weight of the pre- 
pared sand a good general average. 
Other ingredients are needed also, 
such as a release agent to permit the 
shells to be removed from the pat- 
terns without difficulty, sometimes 
an inhibitor in the mixture, and a 
catalyst and accelerator if these in- 
gredients are not a part of the 
formulated resin. Sand cost will vary 
with location and type of sand used, 





75 











How Shell Mold Castings Are Made 


Present practice in shell molding, utilizing the experience and 
cost saving possibilities so far accumulated, is reaching a degree 
of standardization. Patterns are precision-made of cast iron or 
aluminum, usually the former, an it is necessary to have enough 
to fill the molding cycle, along with as many patterns in reserve 
as conditions require. The patterns are preheated to start opera- 
tions, with a temperature of 375 to 425 F or slightly higher con- 
sidered good practice. After the first cycle the patterns remain 
hot, and no separate preheating operation is necessary. 

The heated patterns go to the molding machine, usually on some 
sort of conveyor. If a mold release agent is not incorporated into 
the sand-resin mix, it is applied to the pattern before the mix 
covers it. A silicone liquid or a wax preparation can be used. In 
the mold machine the sand-resin mix is applied to the hot mold, 
and after about 10 to 30 sec, the portion in contact with the hot 
metal “‘sets’’, due to the hardening of the hermosetting resin. The 
excess of mix, which has not been hardened, is removed by dump- 
ing in the case of a dump machine, and a shell of about 14- to 
4g-in. thickness remains over the mold. The thickness of the 
shell is controlled largely by the length of time the mix remains 
in contact with the hot pattern. 

The pattern with its coating of sand-resin is conveyed from 
the molding machine into an oven where cure is completed. Best 
current practice is to hold oven temperature well above actual cure 
temperature of the resin, so that a steep temperature gradient 
is established and heating proceeds quickly. Actual cure tempera- 
ture is of the order of 300 F, but furnace temperatures may range 
from 800 to 1200 F. Cure will be completed within about 21/ 
to 314 min. The shells are then stripped from the patterns, and 
the hot patterns are immediately recycled to the molding machine. 
The shells are then ready to be joined into the shell mold. 

Methods of joining the halves of the shells include (1) rigid 
backup, in which the halves are pressed together by a clamping 
device that matches in contour the exteriors of the shells; (2) 
spring-loaded backup, in which the backup pieces are pressed to- 
gether by springs; (3) green sand backup; (4) dry sand backup; 
(5) shot backup; and (6) pasting, in which the halves of the 
shell are joined together by a resinous adhesive. 

Ford Motor Co., with an excellent shell molding operation, uses 
shot backing for the shells. General Motors Central Foundry 
Div. uses paste joining, while General Motors Fabricast Div. uses 
clamping and rigid backup. 

Procedure for joining is routine, except for the paste technique. 
Here the halves of the mold are paired after stripping from _ 
tern, with the cope shell first being coated with a resinous a 
sive over the parting line outside of the mold cavity. The adhesive 
may be applied by dipping. The halves are clamped, and heat in 
the shells cures the resin in the adhesive. The shell mold is ready 
to be poured after 30 to 40 sec. 

Pouring temperatures for the steels, cast irons and aluminum 
are the same for shell casting as for conventional foundry practice. 
About 12 to 15 min later the pieces are shaken out, and process- 
ing is complete. With aluminum and white or gray cast iron, the 
cast pieces shake free of sand without any burn-in. With steels, 
especially the alloy steels of slightly higher melting point, there 
seems to be some tendncy to burn in sand, or to develop a small 
amount of skin porosity. 





but $10 per ton might be a fair 
average. An important user of the 
shell molding process on a produc- 
tion basis, with several years of ex- 
perience with it both experimentally 
and production-wise, gives his pre- 
pared molding sand cost at about 

3144¢ per lb, for materials only. At 
6% resin content, this would mean 
that 1.98¢ would be the cost of the 
resin. 

Some savings arise through the 
smaller amount of sand handled in 
the foundry when using shell mold- 
ing as compared with conventional 
practice. It is the opinion of some 
methods engineers that these savings 
could be made large enough to 
balance out the higher costs of ma- 
terials and the like in shell molding, 
so that the process might match 
costs in the foundry with those of 
other processes, and the savings in 
later processing of the pieces would 
give a decided advantage to the 
shell molding method. This has not 
yet been realized in practice. 

Patterns must be made to close 
tolerances to produce close-tolerance 
shells, and this means high pattern 
costs. Patterns are usually of gray 
iron or aluminum, with the former 
favored because of its greater dura- 
bility under the constant heating 
necessary. The cost of a set of pat- 
terns necessary to start a job on a 
production basis may be from about 
$10,000 to more than $100,000. 

The machines used to get high 
production in making the shells are 
rather expensive also. A small ma- 
chine may cost about $5,000, while 
a large one will require an outlay of 
about $20,000. 

Because the binder is a phenolic 
resin, and thermosetting, the sand 
cannot be re-used after simple re- 
conditioning. Burning out the binder 
in a kiln or oven should make pos- 
sible its mixing and re-use, but only 
a large production would warrant 
the investment ir equipment to pre- 
pare the sand for recycling. The 
economy of burning out the binder 
in the sand may be questioned even 
if the amount of sand used would be 
large. With the cost of new sand at 
about 1/¢ per lb, it is doubtful if 
any considerable saving could be 
achieved. 

With the cost of the process so 
important in determining the extent 
of its usefulness, the question nat- 
urally arises, what is being done, or 
can be done, to reduce it? Dominat- 
ing the materials costs is that of the 
resin binder. There seems to be little 
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likelihood of any considerable cost 
reduction here, because the chemicals 
are standard, with quantity produc- 
tion long since reached by their use 
in plastics. The sand is also a standard 
commodity. The most promising line 
for economy in the foundry is pro- 
ortioning the materials. This has 
been followed to the point that most 
resin-sand mixtures now contain 
from 5 to 8% resin in contrast with 
the earlier mixtures, which contained 
from 7 to 12%. A limiting condi- 
tion that seems to be generally 
recognized is that the finer sands 
require slightly more resin binder to 
give satisfactory performance. A 
guide to resin percentages might be 
the following suggestions of a 
foundry engineer using the process 
for quantity production: 

Sands of about 65 AFS number, 
about 5% resin. 

Sands of about 110 AFS number, 
about 7% resin. 

Sands of about 150 AFS number, 
about 9 to 10% resin. 

These figures are approximate only, 
and may be modified by special con- 
ditions. The fact that coarser sands, 
requiring lower percentages of resin, 
also give coarser finish to the cast- 
ing sets a limit to the reduction that 
can be obtained without sacrifice of 
quality of finish. Fine sands, of 
about 110 AFS, are most used at 
present. It is typical of the process, 
however, that even with finer sands 
the molds remain permeable. 

The cost of pattern equipment has 
been approached in the same way. 
There is little chance for reduction 
in the cost of making the patterns, 
and it will be difficult to find a 
suitable material lower in cost than 
cast iron. Some hope of reducing the 
total cost of pattern equipment for a 
job can come through speeding up 
the cycle so that fewer patterns will 
be required. As an example, a large 
foundry considering a job to be 
made by shell molding estimated the 
number of cast iron patterns it would 
require, and found the cost would 
be about $100,000, based upon a 
mold curing cycle of 10 min. Ex- 
perimental work showed that raising 
the oven temperature from 550 to 
650 F would reduce the cycle to 414 
min, and the pattern equipment was 
reduced accordingly, } ee its 
cost to about $40,000. Continuing 
experiments indicate that the cycle 
might be shortened to about 21/, 
min, by raising the oven temperature 
to 850 F, which would “sm pro- 
duction possible with a pattern in- 
vestment of only $25,000. 
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Applications 


In the present stage of develop- 
ment, shell molding is particularly 
suited for the production of various 
irons, alloy and stainless steels, alu- 
minum, certain brasses and bronzes, 
and some high temperature alloys. 
Some difficulties have been experi- 
enced in the production of low 
carbon steels, and methods are still 
under development. The sweating of 
lead in high lead brasses and of tin 
in high tin bronzes has not been 
overcome satisfactorily. Methods for 
preventing the burning of mag- 
nesium when cast by this process 
have been announced recently. Of 
the applications which have been 
released by various organizations, 
some are in commercial production, 
others are experimental. 

The governor body and bushing 
for all hydromatic drives used by one 
automotive corporation are now shell 
castings. Aluminum die castings had 
been used formerly, but it was 
found that the iron piston rings used 
in the mechanism wore the alumi- 
num excessively, and it was decided 
to change to gray iron castings. Be- 
cause the castings were very elab- 
orate in design and would have been 
extremely difficult to machine, a 
precision casting process was in- 
dicated to produce close-tolerance 
castings with good surface finish. 
Shell molding was selected. No cost 
comparison was made with the alu- 
minum die castings which were re- 
placed, but the gray iron parts are 
giving satisfactory service at reason- 
able cost. 

In another automotive organiza- 
tion, the exhaust valves for an over- 
head valve engine, camshafts and 
rocker arms are in production. This 
organization is also shell-molding a 
crankshaft from nodular iron on a 
production basis. 

Automotive and tractor parts 
which have been produced by a 
manufacturer of agricultural ma- 
chinery for shell molding include 
rocker arm brackets, pinion bearing 
cages, crankshaft pulleys, exhaust 
pipe flanges and ft drums. 

The possibilities of substitution of 
one material for another with the 
aid of the new process have not been 
overlooked. A booster body for 
artillery projectiles formerly ma- 
chined from brass bar is now shell 
molded in a ferrous metal. An auto- 
motive door latch striker was pro- 
duced experimentally as a_ shell 
molded iron casting with results 
which showed that this part could 







be converted satisfactorily if zinc be- 
came scarce. 

The ability to reduce machining 
requirements has been used to ad- 
vantage in the production of ma- 
chine components from Meehanite 
iron. Definite savings have been 
made by converting to shell molding. 
Thus, the machining of a crescent 
guide was reduced 39% and that 
of a wedge keeper 55%. A motor 
base plate, which was formerly ma- 
chined on the top and bottom pads, 
no longer requires machining, while 
a nib for the tension roll of a textile 
machine can be used as cast, after 
removal of the sprue. 

Small castings of types 304 and 
316 stainless steel are in production. 
These include valve bonnets and 
bodies and pipe fittings such as tees 
and ells. As-cast weights range from 
about one to 25 lb. In one foundry, 
metal yields have been increased by 
20 to 35% over the green sand 
practice used previously. At the 
same time, shifts, which in sand 
castings have resulted in rejection 
rates as high as 40%, are not ex- 
perienced in shell molds. In this 
foundry, jet afterburner castings 
which require close mold matching, 
rings for a disposal unit, and milk 
funnels have been produced ex- 
perimentally from the same metals. 

Using a combination of methods, 
an aluminum diffuser has been made 
with the face shell-molded and the 
back (flat) molded in green sand. 
Sheave-type wheels and impellers are 
also being produced by the shell 
molding of aluminum alloys. 

By incorporating a mixture of 
sulfur and potassium fluoborate in 
the sand-resin mixture, a foundry has 
been able to overcome the burning 
of magnesium, which has hampered 
development of the process for this 
material, and is producing castings 
on a commercial basis. One part, 
which was previously produced as a 
sand casting with a 50% rejection 
rate due to misruns, is now produced 
by shell molding with practically no 
loss. In addition, finishing operations 
were greatly reduced. The major 
difficulty which has been encountered 
is shaking out the molds, as the 
sand has a tendency to stick to the 
casting, particularly in depressed 
areas, 

Among parts which have been 
produced by this process from copper 
alloys are bronze valve plugs and 
sheave-type wheels. Impellers and by- 
pass castings have been produced on 
an experimental basis from Navy 
gun metal also. 
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by WILLIAM M. RAND, JR., 


Manager, Container Products Div., 


Dewey and Aimy Chemical Co. 


New 


Flowed - In 


Gaskets 


@ A NEW TYPE GASKET has been 
developed which provides an im- 
proved seal at lower labor and ma- 
terial costs. It can be used in a wide 
range of manufacturing industries 
where component parts require gas- 
kets. In many such applications these 
new gaskets promise to replace 
standard hand-inserted, pre-cut cork 
and rubber types. 

Called the “flowed-in’’ gasket, it is 
applied as a liquid synthetic rubber 
or resin compound, forced through 
a nozzle onto a spinning component 
part and then baked to form a solid 
rubbery gasket which will not fall off 
the part. The gasket can be applied 
either automatically or semi-auto- 
matically, depending upon lining 
equipment used, and in varying types, 
thicknesses and diameters. The auto- 
matic machine can handle parts from 
34, to 12 in. in dia. The semi-auto- 
matic can handle parts from 1/4 to 
23 in. in dia. 

By this new method, specially 
formulated rubbers or resins can be 
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Flowed-in gaskets, which are applied as a liquid and baked in place, offer advantages 


over pre-cut types in many applications. 


Increase Production Speeds 
Reduce Faulty Seals 


Use Synthetic Rubbers or Resins 


made to provide effective seals 
against moisture, oils, gasoline, many 
solvents, heat, pressure, vacuum, 
weather and vibration. Also, com- 
pounds can be formulated to produce 
either cellular or solid gaskets as well 
as gaskets which swell to insure 
hermetic sealing of an enclosed seam. 

This feature permits engineers to 
utilize mew synthetic rubbers and 
plastics. Sealing compounds can be 
formulated or tailored to do the job 
intended. Active chemicals which 
might react with contents being 
sealed can be substituted or elimi- 
nated. Special properties of resistance 
to oil or fumes of virtually any sort 
can be incorporated. Chemicals such 
as sulfur that might tarnish silver 
receptors can be eliminated. The 
effects of sunlight and weathering 
can be compensated for. 

This new type gasket is now in use 
at Rochester Manufacturing Co., 
makers of dial gages. More than a 
year’s production with the new gas- 
ket has shown substantial reductions 


in faulty gasket seals, has increased 
production speeds, and has lowered 
labor and material cost. 


Old Method Unsatisfactory 


A crucial element in Rochester's 
operations is the need for an hermetic 
seal of the glass window and metal 
rim or ‘‘bezel”’ to the metal cases of 
more than a dozen types of pressure, 
temperature and liquid level gages. 
To operate efficiently, these gages re- 
quire gasket protection against mois- 
ture, dust, gasoline, various oils, 
chemicals and solvents, as well as 
from vibration and shock. 

Under the old sealing method, in 
which several different kinds and 
sizes of pre-cut gaskets were used, 
the incidence of customer rejects for 
faulty seals was high. This stemmed 
not only from leaking gaskets, but 
from deterioration of gaskets from 
gasoline fumes and other chemicals 
and from excessive glass breakage 
due to the lack of proper resiliency 
of the hard rubber gaskets. 

Productionwise, the old method 
was costly and slow. Different sizes 
and types of pre-cut gaskets had to 
be ordered and stocked. In the bezel- 
ing operation, all gaskets had first to 
be hand glued and inserted between 
the glass and the metal case. Bezel- 
ing is the term applied to the 
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crimping in a press of the metal 
rims, or bezels, to the metal case. 
Results were not satisfactory as both 
gasket and glass too frequently fell 
out, prior to crimping, causing ex- 
breakage and work 


cessive glass 


duplic ation. 


New Gaskets Solve Problem 


To overcome this, the company 
selected a synthetic rubber compound 
which, when applied to the bezel and 
dried in the baking oven, expands 
into a cellular gasket. The resilient 
qualities of this gasket, which also 
holds the glass in place, virtually 
eliminated glass breakage both in 
the plant and in the field and pro- 
duced an hermetic seal. 

A semi-automatic machine is used 
for the lining operation. An operator 
places the bezel to be lined on the 
chuck, presses a foot pedal which 
spins and elevates the chuck and 
activates the nozzle. As the chuck 
spins, the part receives a measured 
amount of compound in the channel 
and is manually removed to a baking 
tray. When the tray is filled, it is 
placed in the gas oven where the 
compound, in drying, puffs out to 
the proper size. 

Production speeds vary, depending 
upon size of component being lined 
and operator skill. On the 2-in. bezel, 
the rate is about 1800 per hr. The 
semi-automatic machine will handle 
parts measuring from 1/4, to 23 in. in 
dia 

Rochester’s experience with the 
flowed-in method is based on the 
performance of more than 5 million 
gages with this type of gasket now 
in service. They estimate that produc- 
tion cost of the flowed-in gasket is 
about one-third that of the pre-cut 
gasket and that it can be applied 
three times as fast. One flowed-in 
compound has replaced four different 
kinds of pre-cut gaskets formerly 
used, thus eliminating the cost and 
trouble of stocking and handling 
extra materials. 

The specially formulated gasket 
compound has also helped Rochester 
to develop a new technique—effect- 
ing an hermetic seal between plastic 
and metal. A plastic bezel is now 
successfully being sealed with a 
flowed-in gasket to a metal liquid 
level gage designed for use on ex- 
terior gasoline and oil storage tanks. 
The pre-cut gaskets previously tried 
either did not give a proper seal or 
deteriorated from the effects of the 
gasoline fumes. 
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1 Cover is placed on a chuck which rises and spins at a touch of the foot pedal. Fixed 


nozzel squirts measured amount of liquid on the spinning cover. 


Noo 
‘Neem 








2 Flowed-in gaskets are baked on the metal-rimmed glass covers or 


oven. 


3 Gasketed bezel is crimped on instrument case after baking. The cellular gasket provides 
a hermetic seal and acts as a shock absorber. 






4 Final test is given under 5 psi water. Gaskets hold glass in place, eliminating glass 
breakage. 











































Close-up shows how carbide particles are poured into pool of molten base metal to produce 


a wear resistant coating. 


Carbide Hardfacing 
by New Inert-Gas-Arc Method 


by J. J. Barry, Air Reduction Sales Co. 


Tough, wear resistant coatings deposited on steel. 


Advantages include: (1) automatic, fast deposi- 
tion; (2) shallow heat-affected zone; (3) good 


bonding; and (4) 


little dilution of carbide 


particles. 


@ A NEW DEVELOPMENT in auto- 
matic hardfacing is the process re- 
cently developed by Air Reduction 
which employs the inert-gas-shielded 
arc method and deposits tungsten 
carbide particles from a vibratory 
hopper. It promises to be particu- 
larly successful on heavy sections of 
both new and old equipment and 
mechanical parts. It is also effective 
for facing thin edges. 

Growing out of a need for im- 
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proved methods in depositing tung- 
sten carbide hardfacing material on 
tool joints for well drilling rigs, the 
flexibility of the method has been 
proved by numerous tests, which 
show that its use for the deposition 
of tungsten carbide hardfacing ma- 
terials is limited only by the ability 
to position the work and the arc in 
the proper relationship to each other. 

In operation, the inert-gas-shielded 
arc melts the base metal, producing 


an elongated pool, and the tungsten 
carbide particles are poured into this 
pool behind the arc. The manner of 
deposition of loose, granular, pure 
tungsten carbide particles minimizes 
reduction of particle size by solution 
of the tungsten carbide into the base 
metal. It also minimizes the heat- 
affected area adjacent to the deposit. 

Metallographic examination of the 
deposits shows the tendency of the 
tungsten carbide particles to remain 
intact rather than fragmentize, and 
there is little evidence of melting of 
the particles as would be indicated 
by rounded corners. Good alloying 
and satisfactory bonding between the 
carbide particles and the matrix is 
also revealed. 


This process offers the production 
advantages of speed without sacri- 
ficing the quality obtainable with 
slower methods of deposition. More 
specifically, tests demonstrate that it 
produces the quality of deposits ob- 
tainable with the manual oxyacety- 
lene method of deposition while -it 
equals in speed, with better quality, 
the production rates of other auto- 
matic arc methods of deposition. 


A good case history of this method 
is its application to tool joints on oil 
well drill pipe. These drill pipes, 
made up in sections approximately 
40 ft in length and coupled by a 
tapered thread connection, extend to 
the depth of the hole which, in some 
cases, runs up to three miles. The 
couplings or tool joints are subjected 
to severe earth and rock abrasion 
against the sides of the holes. 

When the use of tungsten carbide 
on tool joints for extreme abrasive 
service became widespread, the oxy- 
acetylene method was used first to 
apply it. However, this method was 
too slow for the large number of 
joints being reclaimed. The next 
step was arc welding with electrodes 
of the ‘‘stick’’ variety. Automatic 
submerged arc welding was next in 
line and is still widely practiced. 
However, with these arc methods, 
some of the tungsten carbide dis- 
solves into the base metal, making it 
crack sensitive for subsequent heat 
treating operations. The new process 
employing inert-gas-shielded tung- 
sten arc welding process is proving 
its efficiency in minimizing carbide 
solution into the base metal. 

In this particular application, the 
inert-gas-shielded tungsten arc is 
used to melt the base metal, produc- 
ing an elongated molten pool behind 
the arc. Tungsten carbide particles 
are poured into the puddle and the 
molten metal freezes around the car- 
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bide particles, locking them in. 

The rate of feed of the carbide 
particles from a vibrating cone- 
shaped hopper is electrically con- 
trolled. The size of the particles is 
3(-40 mesh. These have been found 
to give the best dist ae through 
weld bead. Metallogr: aphic speci 
mens show an optimum sDovian be- 
tween the carbide and the matrix, as 
illustrated by a narrow white border 
on the carbide particles. 

Abrasion tests on hardfacing de- 
posits made by this method indicate 
that resistance is comparable to that 
obtained by the oxyacetylene method 
and better than any of the results for 
arc welded deposits. There is no 
cracking and only minor porosity. 
The hardness of the matrix ranges 
between 48-51 Rockwell C, which is 
midway between optimum hardness 
for toughness and abrasion resis- 
tance. 

Comparison of this new method 
of hardfacing tool joints with tung- 
sten carbide with that of manual 
welding with electrodes shows that 
the new method provides efficient 
carbide distribution, less enrichment 
of the matrix with carbon and tung- 
sten, and less cracking. The increase 
in abrasion resistance over conven- 
tional arc deposits is much greater. 


Macrograph of cross-section of the hardfacing. White areas are the tungsten carbide particles. 
Dark band shows narrow heat-affected zone. 
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Another advantage over both gas 
and conventional arc applications is 
that it uses loose granular carbide, 
while a fabricated rod is required by 
the older methods. It is automatic 
in operation, of course, while oxy 
acetylene deposits must be made 
manually. All of these advantages 
depend, nat irally, on appropriate ad- 
justment of controlling factors in the 
procedure. 

In general, if present and potenti: 1] 
users of hardfacing are to tice ad- 
vantage of the maximum effective- 
ness and economies of the basic proc- 
ess, it is important to realize that the 
proper selection of the method of 
deposition can be as important as the 
proper selection of the material for 
the deposit. Inefficiencies are often 
concealed by results which are satis- 
factory, but do not represent the best 
operating economies, nor do they im- 
part to the part the maximum service 
life obtainable. 

This new automatic method, by 
offering production rates as fast as 
other automatic arc methods while 
producing a superior deposit for 
abrasion resistance, makes possible 
economies derived not only from the 
operation itself on volume, repetitive 
works, but from the hardfaced part 
itself through extra service life. 





Basic inert-gas-shielded arc welding unit 








adapted for hardfacing. Carbide particles 








are fed through tube from vibratory hopper 








at top. 
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Surface preparation 
before hardfacing 
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Sketch illustrating method adopted for hard- 
facing new tool joints on oil well drill 


pipe. 
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—A PICTORIAL STORY 


Adhesive Joining of Wood-to-Steel 
Increases TV Cabinet Production 


Rubber resin composition provides high bond strength 


@ A NEW METHOD of joining wood 
to steel with adhesives has made it 
possible for the Carrollton plant of 
Avco Manufacturing Co. to increase 
their television cabinet production up 
to 150%. The new system hinges on 
applying pre-cut veneered plywood 
panels to a welded steel framework 
with a rubber-resin adhesive. The 
method (shown in part in Avco 
patent 2,562,257) has resulted in a 
significant decrease in cabinet costs, 
freed skilled woodworking mechanics 
for more critical operations, and 
solved one of the remaining bottle- 
necks to full capacity TV production. 

When Avco engineers first con- 
ceived this radically new approach to 
cabinet fabrication, they sought an 
adhesive that would firmly bond 
together wood and steel, and provide 
nearly maximum bond strength as 
soon as the two pieces were pressed 
together. After investigating the 
problem, the Adhesives and Coatings 
Div. of Minnesota Mining and 
Manufacturing Co. recommended two 
adhesives for the job. The first ad- 
hesive acted as a “primer” on the 
steel framework. The second adhesive 
was applied both to the steel frame 
and the plywood panels, and pro- 
vided a satisfactory bond within 
seconds after the pieces were mated 
and pressure bonded in_ special 
presses of Avco design. 

After thorough testing by both 
Avco and 3M, a production line was 
set up at Avco’s plant at Carrollton, 
Ky. At first the adhesive bonded 
cabinets represented a small share of 
the total TV cabinet output, bunt 
rapid field acceptance or these 
models, and their lower cabinet price, 
has resulted in a decision to convert 
the majority of their cabinet produc- 
tion to this new method. 

A brief description of the steps 
in producing the cabinets is given 
in the accompanying captions. 


82 


jj 
f 


: 
? 


—~" 
» __aeveell BG) 4 —@ “ae 
ani ya | 


1 STEEL FRAMEWORK of TV cabinet is fabricated by spot welding the base plate, upright 
sections and chassis mount into one unit. 
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2 FABRICATED FRAMES, after passing through a three-stage 
by degreaser and drying oven, are hand-dipped in a tank receiving 


a thorough coating of primer adhesive (EC-880). 


4 OVEN-DRIED PRIMER is overcoated with a second adhesive 


{ (EC1079). It is applied by hand spraying. Coating is then air- 


dried for a few minutes before final drying in an infra-red oven 
for 3 min at 200 F. 


on 
ad 


ae al 
3 COATED FRAMES are passed through an infra-red drying oven 


for about 3 min at a temperature of 150 F. 


5 VENEERED PLYWOOD PANELS are prepared by spraying them 
with adhesive (EC-1079) while steel frames are being fabricated. 
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6 ADHESIVE COATED PANELS pass under a bank of infra-red lights. 
Time is 3 min and temperature is about 150 F. 


8 REMOVING CABINET FROM PRESS after joining operation is com- 


Is estes nities 


i ee 
. . + sed 








/ 











7 FRAME AND PLYWOOD PANELS are joined to make cabinet 
assembly by pressing together in case-clamp press for about 
3 min. 


9 COMPLETED CABINET ready for further processing and final 
finishing. 
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HIGH-SPEED STEEL CUTTING TOOLS, after steam treatment, average 
20 to 25% longer life. 


CAST IRON AUTOMOTIVE PARTS, which formerly required a chemi- 
cal surface treatment for proper lubricating properties, need no 


supplementary treatment after being steam treated. 


BRASS FITTINGS being loaded for stress-relieving in a steam 


atmosphere. After this treatment, parts to be plated need only 


BERYLLIUM-COPPER PARTS, age-hardened before plating, formerly 
required three cleaning operations, and rejections averaged 25%. 
Now they are steam hardened, bright dipped and plated with 


a bright dip. 


ig PE ee ES 


no rejections. 


Many Common Metals Successfully Treated 
in Steam Atmospheres 


by F. L. SPANGLER, Leeds & Northrup Co. 


Method makes possible scale free tempering, 

annealing and stress relieving. . . . In many 

applications resulting oxide film provides 
an attractive, durable finish. 


® TEMPERING, ANNEALING AND 
stress-relieving by the steam atmos- 
phere treatment, commonly referred 
to as the Steam Homo Method, is 
enabling many plants to turn out 
work which has superior resistance 
to wear, longer life, better machin- 
ability, and greater resistance to cor- 
rosion. At the same time, many time- 
consuming finishing operations are 


JANUARY, 1953 


reduced or completely eliminated. 
The safety and small space require- 
ments of the equipment make it en- 
tirely practical for installation di- 
rectly in production lines. 

This heat treating method is safe 
and inexpensive. It provides scale- 
free heat treating of both ferrous 
and nonferrous parts at temperatures 
to 1150 F. On ferrous metals, the 






steam atmosphere produces a thin 
controlled oxide coating which gives 
the parts a number of desirable qual- 
ities. On nonferrous metals the steam 
atmosphere retards oxidation, thus 
eliminating or reducing subsequent 
cleaning operations. 


The operation is simple. The fur- 
nace is brought to 700 F with air 
atmosphere and held at this tempera- 
ture for half an hour while steam is 
injected to purge the air from the 
work chamber. The load is then 
heated to soaking temperature and 
held for the specified time, with 
steam flowing through the furnace. 
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ALUMINUM ALLOY CLUTCH ARMS given solution treatment in steam saves up to 40% 
of the cost of subsequent buffing operations. 





SURFACE APPEARANCE of brass parts before stress-relieving (left), after stress-relieving 
in air (center), and after stress-relieving in steam. 


At the end of the soaking period 
the work is either air-cooled or 
quenched in soluble oil. When han- 
dling nonferrous material requiring 
lower temperatures, the furnace can 
be purged as low as 400 F and parts 
are often quenched in water. 

After heat treatment, iron and 
steel parts are covered with a thin 
blue-black film of oxide. This film, 
which is uniform, tough and dura- 
ble, makes an excellent final low 
cost finish for many parts. It is suf- 
ficiently porous to retain lubricants 
during machining and grinding op- 
erations. On other applications the 
oil retention of the film yields im- 
proved corrosion resistance as well. 
On the other hand, if the part re- 
quires plating for finishing, the uni- 
formly thin oxide coating can be re- 
moved by a brief pickling operation. 
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Applications 


Steel parts such as hardened bolts 
and studs, precision castings, cold 
headed bolts or deep drawn parts, 
tempered or stress-relieved in a steam 
atmosphere, come out clean and free 
from scale. The tightly adherent 
oxide coating formed by the steam 
atmosphere makes an attractive final 
finish. Also, its porosity retains lubri- 
cants well so that oil dipped parts 
have better corrosion resistance and 
machinability than untreated parts. 

Drills, reamers, hobs, milling cut- 
ters and other high-speed steel cut- 
ting tools hold their edges 20 to 
25% longer when steam treated fol- 
lowing tempering and final grind- 
ing. This ratio goes up, often as 
high as 6 to 1, when cutting such 
materials as high chromium, high 


carbon steels, with the result that 
fewer tools are needed and less time 
is spent changing and sharpening 
them. 

The tough porous oxide film men 
tioned pr reviously is responsib le fo 
this longer life. Though micro thin 
insulates the tool from the 
being machined and pre 
vents chips from ‘‘welding” to the 
cutting edge. The film’s ability to 
store oil contributes as well, giving 
better point-of-contact lubrication 
during machining. 

Cast iron parts such as cams and 
bearings, valve tappets, pistons and 
piston rings derive better wear 
and wearing-in properties from steam 
treatment. The oxide film retains 
lubricants and helps cushion parts 
while they lap into perfect fit dur- 
ing the break-in period. 

The hardness and compressive 
strength of sintered powdered iron 
compacts is often doubled when they 
are oxide-impregnated by steam 
treating. Resistance to wear improves 
too, since the hard oxide partially 
fills the pores of compacts and offers 
its own resistance as parts wear 
down. Finally, the porous film's 
ability to store lubricants gives oil- 
dipped parts better wearing-in prop- 
erties and corrosion resistance. 

Brass and bronze parts such as 
valve fittings, fasteners, cosmetic 
containers and cartridge cases can be 
annealed and _ stress-relieved in a 
steam atmosphere. Many parts come 
out clean enough for use. Others, 
which require plating, need only a 
quick bright dip to remove the slight 
discoloration formed during steam 
treatment. 

Steam atmosphere heat treatment 
of brasses and bronzes, in many 
cases, permits elimination of pickling 
and other surface cleaning operations 
and results in more work being proc- 
essed in less time at lower unit cost. 

Beryllium-copper parts such as 
electrical switch components, which 
must be plated after age-hardening, 
can be heat treated in a steam at- 
mosphere without scaling. Pickling 
operations are eliminated, except for 
a bright dip prior to plating. 

Aluminum parts, which acquire a 
heavy matte coating on heat treating 
in an air atmosphere, receive only a 
light gray coating in steam. There- 
fore, such aluminum alloy parts as 
stamped electrical instrument clutch 
arms, which must be solution-treated 
as one of the final processing steps, 
need less buffing after steam atmos- 
phere heat treating. 


the film 
material 
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IMPACT RESISTANCE of chopped glass-filled molding resins is demonstrated 
here. Dish is made of the alkyd type material. (Plaskon Div.) 





GOOD ELECTRICAL PROPERTIES AND DIMENSIONAL 
STABILITY are features of 


materials. 


glass-fiber reinforced 


This transmitter-commutator is made of 


a new alkyd type glass fiber-filled molding com- 


pound. (Plaskon Div.). 


What Glass Fiber-Filled Molding Resins 


Have to Offer 


by KENNETH ROSE, Mid-Western Editor, Materials & Methods 


Recently developed compounds now make practical 
use of glass reinforced plastics for small pieces and 
for parts of varying thicknesses. 


®GLAss FIBER reinforced plastics 
products made using fiber glass mats, 
preforms or cloth have become wide- 
spread in recent years largely because 
the strengths of these materials are 
superior to other plastics and, on a 
weight basis, to steel and alumi- 
num. However, production techniques 
make such products most practical 
in large pieces with constant wall 
thicknesses. To make small pieces 
economical and with varying thick- 
nesses, several new molding com- 
pounds using chopped glass fibers 
ind inert fillers have been developed. 
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These glass fiber reinforced mold- 
ing materials have been molded by 
compression and transfer processes 
to produce materials of high impact 
strength. Some of them are already 
commercial, while others are still in 
the experimental stage. Many molders 
ay ore their own molding material 

y mixing resin and fibers and plac- 
ing in the mold cavity. In other cases 
the resin and fiber mixture can be 
obtained as a standard material from 
the resin manufacturer. 

Molded glass-filled plastics, in 
general, must fit into a rather nar- 


row niche in the materials selection 
picture. The glass fiber reinforced 
molded plastics, both laminates and 
chopped-fiber-filled molding com- 
pounds, are expensive, and cannot 
compete costwise with aluminum, 
magnesium, ferrous metals or wood 
where these materials can give 
reasonably satisfactory service. One 
authority in the glass-reinforced plas- 
tics industry states that, to compete 
economically with metals and other 
nonmetallics, laminated or preformed 
parts should have sections not ex- 
ceeding 1/4 in. in thickness, to per- 
mit rapid cure and to hold press 
time to a minimum. The parts will 
cost about 80¢ te $1.25 per lb, if 
held to economical sections. 

The molding resins containing 
chopped glass fiber as a filler, rather 
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EXCELLENT HEAT RESISTANCE is the out- 
the type 
glass-filled molding material used in this 


sanding property of silicone 

induction heating coil retainer ring. Rings 

of this type, subjected to alternate heating 

and cooling, are still in service after two 
years. (Dow Corning Corp.) 





GOOD MOLDING 
other things, were required of the glass- 
fiber-filled alkyd molding compound to meet 
the design requirements of this arc welding 
electrode holder. (Plaskon Div.) 


characteristics, 


among 


than as a laminating material or as 
a preform, are best suited to those 
parts in which both resin and rein- 
forcement must flow during molding. 
Pieces small in size, having sub- 
stantial changes in section thickness, 
and having ribs, blind pockets, and 
the like, are the type of part for 
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which glass-filled resin molding ma- 
terials should be considered. The 
standard glass fiber-filled resins now 
available as standard premixed mold- 
ing materials might be chosen where 
their own type of resin was the one 
required, or the plant-mixed com- 
bination of resin and chopped glass 
fiber might be used. 

The glass-filled plastics are pri- 
marily shock-resistant materials. Prop- 
erties depend to a _ considerable 
degree upon the molding operation, 
and especially upon the time and 
speed of cure and the pressure ap- 
plied during cure. Properties can be 
given in a general way only, there- 
fore, and must be read realizing the 
wide variations possible. The glass- 
filled types possess good heat resist- 
ance, good electrical properties, and 
good dimensional stability also. 


Alkyd Type 


One of the first of the standard 
molding materials in this group was 
the glass-filled alkyd molding com- 
pound of Plaskon Div., Libbey- 
Owens-Ford Glass Co. Because the 
compound is a complete molding 
material as offered to industry, with- 
out any need for mixing catalysts or 
other ingredients, it offers the ad- 
vantages of (1) a reliable molding 
performance, due to more accurate 
control of formulation; (2) mini- 
mum preparation at the molder’s 
plant; and (3) more uniform physi- 
cal and electrical properties. The pre- 
pared material is moldable on stand- 
ard presses, and keeps well in 
shipping and storage. 

The alkyd material is a thermoset, 
and is usually compression molded. 
As supplied to the molder the ma- 
terial has a high bulk factor, and it 
is sometimes necessary to compress 
it to get the proper amount of ma- 
terial into the mold. Simple com- 
pression in a hand press will reduce 
its bulk by about one-half. Mold 
design should be such that, when 
overall strength is required, the resin 
will flow as little as possible during 
molding, and so will have a mini- 
mum tendency to orient the fibers. 
Orientation of the fibers gives direc- 
tional value to the strength prop- 
erties, and so may be useful when 
the direction of maximum stress in 
service is known. 

As with the unreinforced alkyd 
material, the press should be fairly 
fast-acting. Molding temperatures 
may range from 275 to 330 F, with 
the preferred range from 290 to 310 


F. Mold pressures are of the order 
of 1200 to 2000 psi. Molds should 
be of hardened die steel, and should 
be chromium plated to withstand 
abrasive action of the material during 
molding. 

Some general properties of t 
alkyd molded material are given 
the accompanying table. The glass. 
reinforced compound, like the same 
material without reinforcing, is self- 
extinguishing, has good resistance to 
weak acids, poor resistance to 
alkalies, good resistance to hydro- 
carbon solvents, and fair resistance 
to ketones and chlorinated solvents. 
It may be stored at temperatures up 
to 70 F for periods as long as six 
months, and at higher temperatures 
for shorter periods. At 90 F the 
molding material wil] be storable for 


about one month. Moisture must be 


avoided at all times. 


The glass-reinforced alkyd mold- 3 
ing material is being used for the | 


insulating material on the clamping 
jaws of arc welding electrode 
holders, for small electric motor 


parts, for electric coil bobbins, for | 


stand-off insulators, and in circuit 
breakers. 


Silicone and Fluorocarbon Types 


Another premixed material, of 
rather recent announcement, is 4 
specialty molding compound contain- 
ing chopped glass fibers, and a sili- 
cone bonding resin, with inert in- 
organic fillers. It is light brown in 
color. This composition is suitable 
for compression molding or transfer 
molding, and can be used with or 
without preforming. It is produced 
by Dow Corning Corp. under the 
trade designation Molding Com- 
pound XM-3. It has as its special 
features excellent electrical properties 
and heat resistance, especially at high 
humidity. It possesses good impact 
strength also. As with the silicones 


in general, its heat resistance is one | ¥ 


of its important features, and molded 
parts are suitable for use at tempera- 
tures to about 480 F continuously, of 
to about 575 F for intermittent 
service. General properties of this 
material are given in the accompany: 
ing table. 

The molding should start with 


preforming, if needed, at room tem- |= 


perature, and with a cure in the 
mold at about 350 F for 15 mi, 
under a pressure of about 1000 ps! 
These conditions may be varied by 
changing the resin or other material 
in the formulation. 














MATERIALS & METHODS © 








~ T 




































| 












- wt 


| 















Some of the present or projected 
uses are for molded switch parts in 
electrical items, brush ring holders, 
ind coil forms, and for parts for in- 
juction heating units. The compound 
offers premium properties at a 
premium price. 
- Another plastics material used for 
t resistance, and for chemical re- 
sistance as well, is the polyetra- 
fluoroethylene offered by du Pont as 
Teflon. Because the molded material 
shows some tendency to cold flow, 
it is sometimes compression molded 
with a chopped glass fiber filler. 
High in cost, the Teflon parts are 
usable to about 500 F and to about 
1000 F, with good strength and 
a degree of flexibility over the serv- 
ice range. It is difficult to mold, be- 
cause even at the high molding 
temperature of about 625 F or higher 
the material is extremely viscous. The 
chlurotritluoroethylene polymers of- 
fered by Kellogg Co. as Kel-F and 
by Bakelite as Fluorothene are more 
easily molded, but have a service 
maximum of about 390F and are 
even higher in cost than Teflon. 


Polyester Types 


For pieces to be molded from 
polyester resins, it may be desirable 
to mix resin, glass fiber, filler, 
catalyst and pigment together and to 
use this mixture in the mold. The 
procedure at Molded Resin Fiber Co. 
is an example. With liquid resin the 
mixing may be done in sigma blade 
dough mixer. The fiber content de- 
pends upon the use to which the 
piece is to be put, and upon the 
type of mold. The glass fibers are 
prepared by reducing mat trimmings 
in a hammer mill. Fiber length may 
be from 14 in. to 2 in., with the 
shorter lengths giving better mold- 
ability in the mixture and greater 
density in the finished piece. While 
the process produces random lengths, 
the amount of reduction approxi- 
mately determines fiber length. The 
fiber content is about 25 to 30%. 

The viscosity of the resin-fiber 
mixture as placed in the mold is 
very high—a thick stringy putty. The 
molds are heated by hot water at 35 
PSt pressure, bringing the water 
temperature to about 240 F. The 
molds are at about 225 to 230 F. As 
the mold closes rapidly, the resin 
softens, and the last inch of travel 
's slowed to permit the free-flowing 
resin to fill the mold cavity com- 
pletely. The cure cycle for the poly- 


JANUARY, 1953 


Properties of Glass-Filled Alkyd Molding Compound 





Impact Strength, Izod 
Tensile Strength 
Flexural Strength 
Compressive Strength 
Specific Gravity 
Water Absorption, 24 Hr at 25 C 
Heat Resistance, Short Tims 

Long Time 
Dielectric Constant, 60 Cycles 

1 Megacycle 

Arc Resistance (ASTM D-495) 








10 to 20 ft lb per in. of notch 
6000 to 10,000 psi 
14,000 to 17,000 psi 
20,000 to 25,000 psi 
2.0 

0.10 to 0.20% 

to 400 F 

to 300 F 

5.2 to 6.0 

1.0 to 4.5 

180 sec + 








ester resins is about 2 to 234 min, 
with the mold pressure at about 200 
to 250 psi. 

Molds are made of high-carbon 
steel. The finished surfaces are 
polished to a 300-grit finish. Pinch- 
off edges on the molds are flame 
hardened. There is no evidence of 
the glass fibers wearing the dies, 
even though the dies are not usually 
chromium plated. 


An advantage of the molded plas- 
tics pieces is the much lower tooling 
cost than for production of similar 
pieces in metals. A part that re- 
quired a $25,000 die when die-cast 
in aluminum was produced as a 
glass-reinforced polyester molding 
with a die cost of $3,000. This 
would give the plastics piece a con- 
siderable advantage for short-run 
parts. The molded polyesters are 
used for machine housings, switch 
covers, small drip pans, and elec- 
trical parts. 


Phenolic and Polystyrene Types 


A new complete glass fiber-filled 
molding resin has recently been an- 
nounced by Durez Plastics and 
Chemicals Co., in which the glass 
fibers are saturated with a phenolic 
resin cured to the B stage. Fibers are 


of about 1-in. length for most ap- 
plications, but the length could be 
varied for special purposes. The 
saturated fibers resemble chopped 
match sticks, and serve as practical 
preforms in themselves. Impact re- 
sistance is excellent—of the order 
of 12 to 20 ft lb per in. of notch. 
Water resistance, chemical resistance, 
and heat resistance are good, and 
electrical properties are good. Elec- 
trical properties are not equal to 
those of the best mineral-filled 
phenolics, but impact strength is 
very much better. Water resistance is 
better than that of the glass-filled 
polyesters. This phenolic is too new 
to have been adopted for many pur- 
poses, but its field of application lies 
with the impact-resistant materials. 

Polystyrene molding materials with 
glass fiber filler have been tried in 
injection molding. Results have not 
been uniformly satisfactory, and the 
method is not yet commercial. One 
reason is that polystyrene formula- 
tions of good impact strength with- 
out filler can be had from many 
suppliers of the material, and 
another is that the glass-filled ma- 
terial is difficult to mold without 
segregation. Molding of polystyrenes 
containing chopped glass fibers is 
still under study, however. 


Properties of Glass-Filled Silicone Molding Compound 





Impact Strength, Izod: 

Room Temp. 

300 F 
Tensile Strength 
Flexural Strength: 

Room Temp. 

300 F 
Compressive Strength 
Specific Gravity 
Water Absorption, 24 Hr 
Heat Resistance, Short Time 

Long Time 
Dielectric Constant, 100 Cycles 
1 Megacycle 

Arc Resistance 








7 ft-lb per in. of notch 
5 ft-lb per in. of notch 


4000 to 6000 psi 
8000 to 10,000 psi 
5000 to 6000 psi 


10,000 psi 

1.6 to 1.7 
0.2% 

to 575 F 

to 480 F 

3.91 

3.79 

250 to 300 sec 














a 
My a T Q l | a S Here is materials engineering in action .. . 


New materials in their intended uses... . 


Older, basic materials in new applications... 








ALUMINUM DIESEL BODY CASTINGS A series of lightweight 


diesel engines now being built for the U. S. Navy shows interest. 
ing use of lightweight alloys in the principal structural parts 
Packard Motor Car Co. designed and produces the engines. 

The two engines now in production are a 6-cylinder, 300. 
brake hp model and a V-type 12-cylinder model that develops 
600 brake hp. The specific weights are the lowest of any diese Iq 
now in production, 7.34 lb per bhp and 5.41 Ib per bhp for] 
the 6 and 12 cylinders models, respectively. | 

Weight is saved by using aluminum alloy sand castings for| 
all principal parts. The crankcase and cylinder block are ont| 
casting. Other large castings are the oil pan, the camshaft hous 
ing, the camshaft cover, the accessory gear case, and the flywhee 
cover. The alloy is N.355. The cylinder head is a steel casting 
welded to the cylinder barrels. Bronze is used for the bushings} 
the flywheel, and the sea water pump, and the crankshafts ary? 


ND-46-6586 se é nickel alloy steel. Pistons are aluminum. oe Br: 
4 BO | The cylinder block is a massive casting, with heavy bulkhead Coi 
» — ' at the main bearing line to insure rigidity. Pistons are cast if) 
permanent molds. Cylinder heads are precision castings of allo 
steel, cylindrical in shape, and fit into bores at the top of thé 
block. They are held in place by threaded plugs. The cylinde 
heads are welded to wet type cylinder liners, making a remov- 
able one-piece assembly. Exhaust valves are sodium cooled, an 
all valves are faced with Stellite and operate in Stellite seats)” 
The alloy steel crankshaft is drop forged, counterweighted an)7 
balanced, and all journals are nitrided. Main bearings are inte 
changeable, and are steel-backed with a high-lead and tin coating)” 
The important weight savings made possible by use of alt 7 
minum castings for all the large pieces make these engines vali) 
able militarily, but they promise to make the engines interestin!] 
to manufacturers of trucks and buses and off-highway vehicles #7 
the future. Here the reduced weight can be converted into pi] 
load or into lowered operating costs. Other industrial pow 7 

plants for which portability is a requirement may benefit fro® 

the lighter weight also. 
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5 TELLURIUM COPPER ELECTRICAL PARTS 


Tellurium 


} copper is used in welding and cutting tip products because 


of its machinability and its high thermal conductivity. 
Tellurium copper, with machinability approaching that of 
tree-cutting brass and electrical conductivity 90% of that 

pure copper, is particularly well suited for the mass 
production of many electrical and electronic connectors 
and other parts. The alloy is available from the Chase 
Brass & Copper Co., subsidiary of Kennecott Copper 
Corp. The addition of tellurium to pure copper does not 








materially reduce electrical 


conductivity, but it does 
greatly increase ease of machining. The alloy may be 
extensively hot worked, since the addition of tellurium 
does not adversely affect the hot working properties of 
copper. It may also be severely cold worked, although it 
is somewhat less ductile at room temperatures than pure 
copper. These properties of tellurium copper provide an 
important advantage, in comparison with leaded copper 
or leaded-high copper alloys, because the hot working 
properties of copper are greatly reduced even when small 
amounts of lead are added. 


RIGID POLYVINYL CHLORIDE FAN = This large indus- 


trial ventilating fan is made entirely of Lucoflex, an unplas- 
ticized, hard polyvinyl chloride material made by Ameri- 
can Lucoflex, Inc. Even the blades are made of Lucoflex, 
and its operation is as efficient as a metal fan. Since the 
plastic material resists chemical fumes of all types, the 
life of the fan in electroplating and chemical plants is 
many times that of metal units. The plastic fan is light- 


weight, durable and requires a minimum of support when 
installed. 

















Materials at Work 


. Cast alloy rings are precision drilled with concentric rows. 





. Pins are hard set and tapped through for precision of 


pin length. 


ALLOY TUBE PIN-SETS Metallurgical and design engi- 


neers of the Superior Tube Co., with production men at 
the R. H. Hood Co., have developed special pin-sets, 
used for precision aligning of spline teeth in the manu- 
facture of comb circles for the worsted yarn industry. 
Hood craftmen had previously tried pin-sets made from 
umbrella ribs, without success. 

Hood comb circles are heavy cast alloy rings, through 
which a series of concentric circles of holes are bored. 
Each row of holes is drilled and blanked to carry teeth 
of a different cross sectional shape. Spring steel spline 
teeth are inserted through the ring to form a circular 
comb. 

Each tooth is hand-aligned by slipping the preshaped 
pin-set over the tooth and bending it straight. This op- 
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. Round holes are blanked for pins. Each row takes 
a different shape pin. 


i, 


Finally . . . Pin-se? is used to align spline teeth. 


eration requires perfect pin-set fit over the entire length fy 
of the comb tooth. Since the comb teeth are made of veryf 
hard spring steel, pin-sets must be hard enough to bend 
the teeth for aligning. At the same time, the pin-sets 
must be ductile enough to allow shaping of tips to ft 
the various tooth shapes. i 
The attempt to adapt umbrella ribs were largely ut} 
successful because that type of seamed tubing tended tof 
pull apart at the seams. In addition, many of the make 
shift umbrella rib pin-sets snapped while being shaped |” 
After careful experimentation, Superior Tube metal 
lurgists suggested making the pin-sets from seamless 
tubing. Research indicated that high-carbon (0.95 [| ~ 
1.10%) AISI E-52100 alloy provided the hardness an 
exceptionally high tensile strength necessary. 


MATERIALS & METHODS 











VINYL SAFETY LINK A new type automatic gas cut-off valve developed 
by the Kelly Safety Device Co. is designed for use with natural and 
manufactured gas, and is primarily intended to be placed on a building's 
gas supply line in front of the gas meter. In event of a fire, a fusible 
link, made of B. F. Goodrich Chemical Co.'s Geon 404 plastic, distorts 
at approximately 165 F, forcing a tension spring to close the valve. This 
will prevent the discharge of gas from a melted gas meter. 

Valves now in common use must be shut off by hand. This is often 
impossible to do because of the excessive heat, smoke and fumes that 
accompany fire. The Kelly-Byrne valve is an automatic closing valve with 
ground metal to metal seating and proper openings for gas to pass 
through freely. The valve stem is held in an open position by the plastic 
link. When excessive heat comes in contact with the plastic, the link 
spreads, breaks, or becomes elastic enough to allow the stem to spring 
to its closed position, positively cutting off the flow of gas. Replacement 
links return the valve to perfect operating condition. 

Having Underwriters’ Laboratories’ approval, the valve’s most impor- 
tant part is the plastic link made from Geon 404 rigid unplasticized 
polyvinyl chloride resin. All other plastics tested were subject to “creep” 
or flow, which defeated the purpose of the thermo-plastic idea. How- 
ever, plastic links made from Geon 404 were tested and subjected to a 
temperature of 125 F for months and no creep or deformation could be 
observed. The average operating time for the valve to close at 200 F is 
approximately 21/4, min. 
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MONEL RELIEF VALVE PARTS Ata government chemical plant at 


Wilson Dam, Ala., relief valves in one process stream system pro- 
tect themselves while on the job. The solution in this system is so 
corrosive that the internal parts of conventional relief valves would 
become inoperative in a very short time. 

The engineers at Vitro Corp. of America, which planned this 
installation, solved half of the corrosion problem by specifying a 
specialized type of relief valve. Called the FarriSeal, this valve is 
protected by a metal bellows which seals off internal parts and 
spring chamber from the corrosive stream. This arrangement also 
cuts down the effects of back pressure and eliminates the need for 
bonnet venting. 

Vitro’s engineers solved the rest of the problem by specifying 
solid monel valve bodies as well as monel bellows, nozzle, disk 
and disk holder. All parts contacting the stream are made of monel, 
an alloy which proved sufficiently corrosion resistant for the appli- 
cation. Monel is supplied by International Nickel Co., Inc. 









































FORGED STEERING KNUCKLE AND 


PIN The problem facing the Tow- 
motor Corp. was to simplify produc- 
tion of the steering knuckle and pin 
assembly used on Towmotor Fork 
Lift Trucks. It was decided to re- 
design the forged knuckle, simplify- 
ing its shape to get greatest advan- 
tage from the strength improvement 
which results from proper position- 
ing of grain flow. It was then pos- 
sible to weld the pin to the knuckle, 
eliminating machining operations on 
both knuckle and pin, and also pro- 
ducing a unit assembly which would 
not loosen in service. 
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POLYETHYLENE GLUE BOTTLE United Can & Glass Co. has 


adopted the polyethylene bottle as a glue feeder on a machine 
that seals catsup bottle cartons. Danger of smashing the bottk 
when struck accidentally is eliminated. With the glass bottle 


lighter and easier to handle, the bottle, which is in an e 
posed position on the machine, will not break if accidental 


cannot be chipped and always provides a perfect seal. The 
material is relatively soft and will not ridge a gasket at an 
connecting point and thus cause leakage. The container j 
blow-molded in one piece by Plax Corp. 


CEMENTED CARBIDE 
TRIM BLOCK IN- PRESS HEAD fae 


ORIGINAL 








SERTS successful use "SOCK 
of shear blocks of ce- CARBIDE 





mented carbide for 
trimming of flash 
from steel castings in 
production is reported 
by the Oliver Corp. 
The blades are used 
on a progressive die 
in a crank press in 
which mower blade 
guards are, respective- 
ly, pierced, riveted and 





y—— 


> TRIMMED 
SURFACES 


TRIMMED 
SURFACES 





trimmed. The die originally had two steel trim blocks, one on each § 


side of the die, to simultaneously shear six faces varying in length 
from 14 to ¥% in., three on each side of a SAE 1045 casting 


Tool life of the trim blocks was comparatively short and they 


had to be changed at the end of each day (12,000 pieces). The 
use of cemented carbide, made by the Carboloy Dept. of General 
Electric Co., on the cutting edges of the trim blocks proved to be 
the answer. 

The original trim blocks were altered to receive the inserts 
by grinding a step in each. The inserts, of tungsten carbide, were 
then brazed on the steps at intervals along each block to corres- 
pond with the casting faces to be sheared. The blow is taken on 
the 1/4-in. face of the inserts. Because the parts are not stripped, 
there is a 1/64-in. over-hang of the carbide to provide free clear- 
ance to facilitate removing the part before the die head moves 
back to the top. No difficulty has been encountered from this sup: 
ported over-hang. With the carbide blocks, tool life of the sheat- 
ing die has been increased to well over 100,000 pieces between 
grinds. Very little grinding is needed at the time of sharpening, 
and there has been no sign of the cutting edges being chipped of 
broken under the continuous impacts. 


MATERIALS & METHOD! 





previously used, operators might smash the container when § 
taking it out of position and refilling. In addition to bein: § 


struck with a tool or a materials handling machine. Its mouth § 
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1. 


Carefully estimate the number required and 
the rate of production so that the most 
economical casting method can be chosen. 


Determine the mechanical and physical re- 
quirements of the part so that the proper al- 
loy can be selected which will also be suited 
to the casting method. 


Request bids from several foundries of good 
reputation that have the experience and 
facilities to furnish castings of the type de- 
sired at the required production rates. 


Submit detailed drawings and a model or 
test pattern when available; if a reorder, 
submit sample casting as it was previously 
made. 


12 Important Buying Rules 


7. 


10. 





If the casting requires a high-strength al- 
loy, ask prospective suppliers if they have 
adequate heat treating equipment with ac- 
curate temperature control. 


If possible, investigate the experience of 
other customers with prospective suppliers. 


After a supplier has been tentatively se- 
lected, visit him and see for yourself wheth- 
er he has the sort of plant where you would 
like your castings to be made. 


Don't give your order to the lowest bidder 
unless you are satisfied that he will produce 
good quality castings at the lowest over-all 
cost. Sometimes difficulties with machining 
and finishing and in adjusting rejects will 























wipe out any apparent savings. 


5. Specify service conditions in detail, espe- 
cially any points of high stress or pressure- 11. After choosing a supplier, provide for the 
tightness, if required. Indicate machining fullest possible consultation and collabora- 
locating points. tion between your design engineers and his 

















4 technical personnel. 
# 
4 6. Ask prospective suppliers if they have con- 
trol equipment, inspection procedures, and 12. Give careful consideration to any changes 
laboratory facilities to assure the attainment the foundryman suggests that might sim- 
of specified physical and mechanical proper- plify production, reduce cost, or result in 
aad ties consistently. better castings. 
ngtl 
ting 
they 
The 
nera 
to be § 4 t 4 Al ° k " 
“a OW tO BUY Aluminum Lastings 
were a 
acres: ae by FI.OYD A. LEWIS, The Aluminum Association 
n on 
pped i 
clear) Which shall it be: a sand, permanent mold, or 


cedure to follow is outlined in the 
list of 12 rules given above. These 


one ; die casting? Selection rests on consideration of 12 steps are not always followed in 
tad _ (1) engineering properties, (2) cost, (3) design exactly the order listed, and some- 
ween) | POSsibilities, and (4) production rates obtainable times there is overlapping between 

= two or more steps. But all of these 
say with each type. points should be given careful con- 
ed Of 


sideration, especially if the castings 
involve any unusual features. 

If the part to be cast is a simple 
one involving no special require- 
ments or high mechanical strength, 
the purchase is greatly simplified. 





© Sclecting and buying the best and 
most economical aluminum casting 
for any given application is not a 


difficult job, but it does require that 
attention be given to a number of 
specific considerations. A good pro- 
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Table 1—Composition of Commercial Aluminum Casting Alloys 











Alloy Designation | 


Nominal Composition, %, Bal. Aluminum 











Sand, 
Heat Perm. 
Mag- Treat- Mold, 
New Old Copper | Silicon | nesium Zinc Nickel | Others able or Die 
C4A Cl 4.5 — — Yes S 
CGI100A | CGI 10.0 0.25 — — - Yes S&P 
CN42A CN21 4.0 — Ac 2.0 — Yes S&P 
CS42A ce .| 48 re — — — — Yes P 
CS43A Ccs5 4.0 3.0 — 1.0 — — Yes S 
CS104B | CS21 10.0 4.0 1.0 — 1.0 _— No P 
CS72A CS22 | 7.0 aco — 2.5? — — No S&P 
CS66A CS$23 6.5 5.5 0.4 — — — Yes P 
G4A Gl — — 4.0 — — — No S 
G8A G2 — — 8.0 — — _— No D 
GI10A G3 -— 10.0 —_ |; — — Yes S 
GS42A GSI — 1.8 4.0 — — _— No S&P 
GZ42A GZ! — — 4.0 1.8 — — No P 
SSA $1° — 5.0 — — — — No S&P 
S5B | $2° ~- 5.0 ~- — —- | — No S&P 
S5C $43 — 5.0 _— — — — No D 
$12A s9* — 12.0 — _—_ |;—-_ — No D 
SC64A SCcl 4.5 , Pe — — — — No P 
SC54A $Cc2 5 Pes 5.0 — — — — No D 
SC54B sc5* 3.5 5.0 — — —_ i — No D 
SC84A_ | SC6* 3.5 8.5 — — — _— No D 
$SC84B $C7 3.5 8.5 — — — — No D 
SC64B scs Ded 6.3 — 1.0? 0.5? — Yes S&P 
$C64C Sc? 3.4 6.3 0.5 1.0 0.5 0.8 Mn Yes S&P 
SC5IA $C21 1.3 5.0 0.5 —_ — _— Yes S&P 
$C122A | SC41 Fe 12.0 0.7 — — 0.7 Mn Yes P 
SC82A $C42 ,4 7.8 0.4 _— 0.2 0.4 Mn Yes S 
SG70A SG] -— 7.0 0.3 — — — Yes S&P 
SGI1O0A | $G2* — 9.5 0.5 — _ — No D 
SN122A | SN41 1.0 12.0 1.0 — 2.5 — Yes P 
ZG61A ZG41 -- — 0.6 a. — 0.5 Cr Yes S 














1. From specifications of American Society for Testing Materials. 


2. Maximum Values. 


3. Alloys SSA and SSB are identical except that impurities in S5A are held to lower limits, giving ti greater 


resistance to corrosion. S5C is a similar alloy for die casting. 


4. Impurities in these die casting alloys are more closely controlled than in the other die casting alloys of 


otherwise identical composition. These alloys can be cast only in cold-chamber machines. 





Almost any foundry that can produce 
castings of good appearance may be 
selected. Any complications in the 
design or in structural or other re- 
quirements, however, must be given 
careful attention if difficulties are to 
be avoided. Except for the simplest 
tak it is not wise to buy on the 
asis of bid price alone as any one of 
a number of possible difficulties may 
wipe out any apparent saving in pur- 
chase price. 

The first thing the purchaser must 
do is to estimate how many units 
will be required as this will largely 
determine the casting process to be 
used. He must then ascertain the 
mechanical and physical requirements 
that the part must meet so that a 
suitable alloy can be chosen. These 
steps are closely interrelated because 
only certain alloys are adaptable to 
each of the various casting methods. 

Other factors that will influence 
choice of casting process are size and 
shape of the part, minimum sectional 
shdelaneen, dimensional tojerances, sur- 
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face finish, and relative machining 
and finishing costs. 


Choosing the Kind of Casting 


About 90% of all aluminum cast- 
ings now being produced are made 
by either the oF permanent mold, 
or die casting processes. A compari- 
son of these methods is given in 
Table 2. 

Sand casting is the most flexible 
of the three methods and is generally 
employed for large or intricate cast- 
ings and for castings of all types and 
sizes where the quantity to pro- 
duced will not justify the construc- 
tion of a metal mold or die. Sand 
casting also is used for longer pro- 
duction runs of small and medium- 
sized parts of a design suitable to 
modern high-speed molding equip- 
ment where costs lower than for 
other methods can be established. 

Both permanent-mold and die-cast- 
ing processes are inherently mass- 
production methods. They are, there- 


fore, particularly useful where large 
numbers of identical castings are to 
be produced. No specific lower limit 
can be established at which these 
processes become economical. Usu 
ally several thousand units must be 
required to make either process 
feasible, although as few as 500 have 
been produced economically in special 
Cases. 

In general, permanent mold cast- 
ings have higher mechanical proper- 
ties, greater uniformity, smoother 
surfaces, closer dimensional toler- 
ances, and better pressure tightness 
than sand castings. By taking full 
advantage of these factors, castings 
made by this method will usually 
require less metal for the same design 
stress than sand castings. The 
smoother surfaces and closer dimen- 
sional tolerances mean lower ma- 
chining and finishing costs. 

Many designs that are too intricate 
to be produced from a practical stand- 
point by the full permanent mold 
process can be successfully cast using 
iron molds and sand cores. This 
combination results in what is known 
as the semipermanent mold method, 
extending the flexibility of the perma- 
nent mold process while retaining 
many of its advantages. 

Ability to cast thin sections, ac- 
curacy, uniformity of reproduction, 
and low unit cost characterize the 
die casting process. In reproduction 
of surface detail and surface finish, 
die casting is superior to any other 
method. The thinner sections pos- 
sible with this method permit sub- 
stantial savings in metal. The di- 
mensional accuracy, smooth surfaces, 
and ability to cast threads and core 
holes contribute to minimum finish- 
ing cost. 

Sand castings weighing from 4 
few ounces up to 1500 Ib are com- 
monly produced, and castings up to 
7000 Ib have been made. Permanent 
and semipermanent mold castings 
from a few ounces to 300 Ib in 
weight are in regular production, but 

rmanent mold castings weighing 
up to 500 lb have been produced. 
For die castings, the weight range 
is from a fraction of an ounce up 
to about 20 Ib. Castings having over- 
all dimensions up to 36 by 12 by 9 
in. are being produced, but the di- 
mensions in one direction may exceed 
these, die castings up to 84 in. i 
length having been produced. 

A few parts can best be produced 
by other methods, such as the plaster 
mold process, investment or “lost 
wax” method, and centrifugal cast 
ing. Parts requiring smoother suf 


MATERIALS & METHODS | 
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4 able 2—Comparison Between Sand, Permanent-Mold and Die Castings 


Datings 1, 2 and 3 indicate the relative advantages of the three methods for each factor, number 1 
, being the most advantageous. 








—_— | 
Sand | Permanent-Mold | High-Pressure 
Property Castings Castings Die Castings 
= 
Strength 2 l 2(a 
Structural Density 2 l 3 
Reproducibility of Successive Castings 3 
Pressure Tightness (After Machining) 2 l 
Cost per Piece (b) 3 2 
Speed of Production (b) 3 2 l 
Flexibility as to Alloys ] 2 3 
Tolerances 3 2 ] 
Flexibility of Design l 2 3 
Size Limitation ] 2 3 
Surface 3 2 l 
Speed of Getting into Production ] 2 2 
Pattern or Mold Cost l 2 (c) 3 Cd) 
Thickness of Section 3 2 ] 











ic) Thin die castings of uniform section may have first classification in the ‘‘as cast"’ condition. 
f Although thts rating covers the majority of castings, in some cases either sand or, permanent-mold casting: 
nay lake first place. 
tc) The cost of 2ermanent-mold equipment may be equal to or less than production sand-cast equipment for 
large or complicated castings adaptable only to these two processes. 
tc) The cost of dies plus the cost of tooling for machining or finishing is frequently less than the same over-all 
r sand or permanent mold castings. 





Table 3—Classification of Aluminum Casting Alloys 
by Type of Application 















































Casting Method 
Application Sand | Permanent Mold Die 
General-Purpose Alloys C4A CS42A S12A 
|  CS43A | SC64B SC54A 
SC64B | SC64C SC84B 
SC64C SG100A 
ZG61A 
General-Purpose Alloys Where CS72A CS72A SC84B 
Pressure Tightness Is Required SSA | S5A SG100A 
SC51A SC64A 
SG70A SC51A 
SG70A 
aaa aS 
; pAlloys for Architectural and SSA SSA G8A 
Decorative Purposes G4A GS42A S12A 
| GS42A GZ42A SG100A 
| SG70A SG70A 
Alloys with High Resistance to SSA SSA G8A 
Corrosion | SSB S5B SsC 
G4A GZ42A S12A 
| G10A | SG70A SG100A 
GS42A | 
| SG70A | | 
alloys Retaining Strength at CG100A CG100A SC84A 
 flevcted Temperatures CN42A CN42A SC84B 
SC51A SN122A SG100A 
|  SC82A | SC51A | 
CS104B 
. | SC122A 
‘ston Alloys | CG100A | CGI00A |  §C84B 
| CN42A | CN42A 
CS66A 
SN122A 
SC122A 
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Aluminum alloy permanent mold castings 


Aluminum alloy sand casting 

















faces and greater accuracy than can 
be obtained with any of the three 
principal processes can be success- 
fully cast in plaster molds. The in- 
vestment process is also capable of 
great accuracy and is sometimes used 
for very small complicated parts that 
can be produced in groups or clusters 

lf the part to be produced requires 
the use of one of these specialized 
methods, it is best to discuss the 
problem directly with one or more of 
the foundries using the particular 
method in question. Since these 
foundries are relatively few in num- 
ber, their selection is comparatively 
easy. 


Selecting the Alloy 


After the casting method best 
suited to the design and production 
requirements has been determined, 
an alloy suitable for that method 
which will have the necessary prop- 
erties can be chosen. Sometimes it 
is difficult to find an alloy that will 
have all the desired characteristics. 
Often the final choice will narrow 
down to one representing the best 
compromise between two or more 
conflicting factors. 

Commercial aluminum casting al- 
loys in common use today are listed 
in Table 1. Their mechanical prop- 
erties are. given in Table 4. In Table 
3 these alloys are grouped by the 
broad general types of applications 
for which they are most suitable. In 
applying the values given in Table 4 
to an actual design, it must be borne 
in mind that those values are based 
upon tests made on carefully cast 
test bars. In some castings these 
characteristics may not be fully real- 
ized. For example, in castings in- 
volving thick sections the unit me- 
chanical strength will be lower than 
that shown by the test bars. Like- 
wise, in castings having thinner 
sections the unit mechanical strength 
may be higher than in the separately 
cast test bars. 


The first decision to be made in 
choosing an alloy is whether one not 
requiring heat treatment will provide 
the necessary mechanical and other 
properties, or whether a heat treated 
alloy will be required. As shown in 
Table 4, heat treatment increases the 
strength, but often lowers ductility. 
Die-casting alloys are not usually 
given any heat treatment except aging 
treatments at relatively low tempera- 
tures. 


Although tensile strength is per- 
haps the most significant single 


mechanical characteristic to be con- 
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sidered, an alloy should not be chosen 
on the basis of that property alone. 
Yield strength, elongation, hardness, 
and compressive, shear and fatigue 
strengths are other mechanical char- 
acteristics that may be significant in 
any particular application. 

Attention must also be given to 
casting qualities. For simple designs 
where a strength is not a factor, 

casting qua lities do not require any 
special consideration; but if the de- 
sign is complicated or if the castings 
must be pressure tight, an alloy hav- 
ing good casting qualities should be 
used. 

If the castings will be exposed to 
corrosive elements, such as acids or 
salt water, then an alloy having high 
resistance to corrosion should be 
used. Machinability is a characteristic 
that should receive careful considera- 
tion for castings requiring consider- 
able machining. While ease of ma- 
chining and finishing is one of the 
outstanding characteristics of alumi- 
num castings in general, some alloys 
machine easier than others. 

Where the castings must retain 
their strength at elevated tempera- 
tures, such as those used in internal- 
combustion engines, one of the alloys 
possessing this characteristic must be 
used. Some engine parts require good 
resistance to wear in addition to high 
strength at elevated temperatures. 
Pistons, for example, require this 
combination of properties plus good 
casting and machining characteristics. 

Alloys containing copper and sili- 
con, either singly or together, or in 
combination with smaller amounts of 
other elements, comprise the groups 
that are most widely used for the 
great bulk of aluminum casting pro- 
duction. In addition, these alloys 
cover a wide range of mechanical 
properties so that they are useful as 
well for some of the more specialized 
purposes. 

The aluminum-copper-silicon alloys 
have better casting characteristics 
than the aluminum-copper alloys, but 
are not as resistant to corrosion as 
the aluminum-silicon series. The 
copper content provides strength and 
hardness while the silicon content 
improves the casting qualities and in- 
creases the resistance to corrosion. 
These alloys are particularly well 
adapted to casting work involving 
intricate design, having large differ- 
ences in section thickness, or requir- 
ing pressure tightness. Excellent 
casting characteristics also are found 
in the aluminum-silicon alloys, to- 
gether with higher resistance to cor- 
rosion. For these reasons there is an 





increasing trend toward the use of 
aluminum alloys in which silicon is 
a major alloying element. Although 
the machining of these alloys is mor 
difficult rh that of many othe 
aluminum alloys, the problem 
simplified by proper technique, tools 
and lubricants. 

Pressure tightness, 
rosion resistance and castability a1 
the outstanding attributes of alumi- 
num silicon-magnesium alloys. When 
heat treated they have tensile prop- 
erties comparable with those of the 
aluminum-copper alloys. They are 
outstanding for all types of service 
requiring high-quality castings, es 
pecially those of intricate design. 

The aluminum-silicon and alumi- 
num-magnesium alloys stand highest 
on the list in corrosion resistance, 
and the aluminum-silicon series has 
excellent casting characteristics which 
enable them to reproduce faithfully 
fine design details. The aluminum- 
magnesium series has higher resist- 
ance to corrosion but the casting 
qualities are not as good. 

Aluminum-silicon alloys are widely 
used in marine work because of their 
excellent resistance to salt water and 
salt-laden atmospheres. Although the 
aluminum-magnesium series is much 
more corrosion resistant, these alloys 
are not used so widely because of 
their difficult casting characteristics. 
By adding other elements, such as 
silicon or zinc, the casting properties 
are somewhat improved. The alumi- 
num-silicon alloys, however, are 
superior in mildly acid solutions such 
as those found in the textile industry. 
Both series find extensive a plications 
in the food handling a chemical 
industries. 

Many special-purpose alloys have 
been developed for applications 
where specific characteristics are de- 
sired. ‘Their usefulness, however, 
usually is limited to the particular 
applications for which they are de- 
signed. Typical of these highly 
specialized alloys is a binary alloy 
containing 2% manganese which has 
high resistance to slightly acid solu- 
tions and has excellent ductility. It 
has limited use because of its diff- 
cult casting characteristics. 

Controlled electrical conductivity 
is required in some electrical equip- 
ment. When maximum conductivity 
is required, controlled compositions 
of essentially pure aluminum are 
used. Where the design permits 
slightly lower conductivity, the ad- 
dition of 1.5% silicon materially 
improves the casting qualities. Where 
low electrical conductivity is meces- 
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Table 4—Mechanical Properties of Aluminum Casting Alloys (Typical Values) 











































































































| Tension® Compression® Hardness® Shear Fatigue 

Alloy | i ee Ba ee ee ee ee ee wee Se 
(ASTM Condition! | 
Design.) Yd. St. Yd. St. Brinell, Endurance 

(Set = 0.2%), Elong., (Set = 0.2%), | 500-Kg. Load, Limit®, 

| | Psi Ult. St, Psi | % in 2 In. Psi 10-Mm Ball | Shear St., Psi | Psi 

| 

| C4A | Sol. treated (S) 16,000 32,000 8.5 16,000 60 24,000 6,000 

| CAA | Sol. treated and aged (S) 30,000 40,000 2.0 38,000 95 31,000 7,000 

| CGIOOA Annealed (S) 20,000 27,000 1.0 20,000 80 21,000 9,500 
CG100A | Sol. treated and aged (S) | 30,000 40,000 0.5 43,000 115 29,000 8,500 
CG100A Artificially aged (P) 35,000 37,000 0.5 40,000 115 27,000 8,500 
CG100A | Sol. treated and aged (P) 36,000 48,000 0.5 36,000 140 30,000 9,000 
CN42A | Annealed (S) | 18,000 27,000 1.0 18,000 70 21,000 6,500 
CN42A | Sol. treated and aged (S) | 25,000 28,000 2.0 — 75 24,000 9,500 
CN42A | Artificially aged (P) | 34,000 40,000 1.0 34,000 105 | 26,000 10,500 
CN42A Sol. treated and aged (P) | 42,000 47,000 0.5 46,000 110 | 31,000 9,500 
CS42A Sol. treated (P) | 22,000 | 37,000 | 9.0 | 22,000 75 30,000 | 9,500 
CS42A Sol. treated and aged (P) 26,000 40,000 5.0 26,000 90 32,000 10,000 
CS42A Sol. treated and aged (P) | 20,000 39,000 | 4.5 | — 20,000 80 na vat 
CS43A | Ascast (S) 14,000 19,000 1.5 | ~~ ~- | ~- | _- 
CS104B | Ascast (P) 24,000 | 32,000 Ca aoe. | 22,000 ne 
CS72A As cast (S) 15,000 | 24,000 | Ls | 17,000 | 70 20,000 9,000 
CS72A As cast (P) 19,000 | 28,000 | 2.0 | 19,000 | 70 23,000 — 

| CS66A Artificially aged (P) 16,000 29,000 1.0 | 16,000 | 95 | 22,000 — 
GAA As cast (S) 12,000 25,000 90 | 12,000 | 50 | 20,000 5,500 
G8A | As cast (D) 27,000 | 45,000 8.0 | 27,000 — | 27,000 | 23,000 
G10A | Sol. treated (S) 25,000 46,000 14.0 26,000 ‘| 75 | 33,000 | 7,000 
GS42A | As cast (S) 13,000 20,000 2.0 | 15,000 50 =| = 17,000 | a 
GZ42A | Ascast (P) 16,000 | 27,000 7.0 17,000 60 | 22,000 —- 
S5A As cast (S 9,000 19,000 6.0 | 10,000 40 14,000 6,500 
S5B As cast (S) 9,000 | 19,000 | 6.0 10,000 40 14,000 6,500 
S5A As cast (P) 9,000 24,000 | 9.0 | 9,000 45 18,000 — 
S5B | As cast (P) 9,000 | 24,000 | 9.0 9,000 | 45 18,000 — 
$5C As cast (D) 16,000 | 30,000 9.0 16,000 — 19,000 17,000 
S12A As cast (D) 21,000 39,000 | 2.0 | 21,000 | —— 25,000 19,000 
SC64A As cast (P) 16,000 | 28,000 2.0 | 16,000 | 70 25,000 — 
SC54A As cast (D) 24,000 | 40,000 5.0 | 24,000 | ios 26,000 22,000 
SC54B | As cast (D) | 22,000 | 38,000 5.5 | 22,000 — | 25,000 | 22,000 
SC84A | Ascast(D | 25,000 | 46,000 3.0 | 25,000 - 29,000 | 19,000 
SC84B As cast (D | 26,000 45,000 2.0 26,000 29,000 | 20,000 
SC64B As cast (S) | 18,000 | 27,000 2.0 18,000 7 | | 10,000 
SC64B | Sol. treated and aged (S) 24,000 | 36,000 2.0 24,000 80 | — 10,000 
SC64B | As cast (P) 19,000 | 34,000 ra 19,000 85 | 24,000 | _- 
SC64B | Sol. treated and aged (P) 27,000 40,000 3.0 27,000 95 ~— oo 
SC64C | As cast (S) | 18,000 23,000 -- - | — | - 
$C64C Sol. treated and aged (S) 24,000 31,000 1.5 — — — - 
SC64C =| Ascast (P) | 19,000 26,000 — | ~ ~- - — 
SC51A | Artificially aged (S) 23,000 28,000 1.5 24,000 65 22,000 | 7,000 
SC5IA Sol. treated and aged (S) 25,000 | 35,000 2.5 29,000 80 30,000 | 8,500 

SC5IA Sol. treated and aged (S) 29,000 | 35,000 1.5 — | 75 _ 10,000 
# SC51A Sol. treated and aged (P) 27,000 43,000 | 4.0 27,000 | 90 | 30,000 | 9,000 

» | SC122A Sol. treated (P) 27,000 41,000 | 2.5 27,000 90 - | ~ 
SC122A Artificially aged (P) 26,000 40,000 | 0.3 26,000 97 | — _ 

SC122A Sol. treated and aged (P) 38,000 43,000 | 1.0 38,000 | 92 | — | oes 
i SC82A Sol. treated and aged (P) 40,000 | 49,000 | 3.0 — | 97 | — | _ 

/ SC82A Sol. treated (S) 20,000 33,000 | 2.9 20,000 | 82 aes — 
3 SC82A Sol. treated and aged (S) 28,000 36,000 | 2.0 28,000 | 81 _ — 
me | SG70A Artificially aged (S) 20,000 | 25,000 2.0 22,000 | 60 ae b.. % 

e SG70A Sol. treated and aged (S) 24,000 33,000 4.0 24,000 70 | 27,000 | 8, 
| SG70A Sol. treated and aged (P) 27,000 | 40,000 5.0 24,000 | 90 _— | — 
Me | SG100A | As cast (D) 27,000 44,000 3.0 | 27,000 -- | 28,000 | 19,000 
3 SN122A Artificially aged (P) 28,000 36,000 0.5 28,000 105 24,000 | — 
™ | SN122A | Sol. treated and aged (P) 43,000 47,000 0.5 43,000 | 125 | 27,000 | — 

: ZG61A Artificially aged (S*) 25,000 | 32,000 3.0 25,000 | 75 | 26,000 | 9,000 
& I. In these columns S denotes specimen cast in green sand; P denotes chill-cast from standard \-in. die cast specimens (D); hardness values are not shown 
¥ pecimen having properties similar to a permanent or semipermanent mold for die castings because they cannot be reliably determined. 

casting; D denotes die cast specimen. 4. Yield strength is the stress which produces a permanent set of 0.2% of the 


7, atid c initial gage length American Society for Testing Materials Standard Methods 
ay be aged at room temperature, or artificially aged at higher temperature. 





of Tension Testing. 


nsion and hardness values determined from standard half-inch diameter speci- 5. Endurance iaetts are based ae cycles af completely reversed stress using 
mens individually cast in sand (S) and permanent (P) molds, and tested without the R. R. Moore type of machine an SPORE. . 
machining off the surface. Tension values for die casting alloys determined 6. Compression tests made on specimens having an l/r ratio of 12. 








JANUARY, 1953 : 99 




















sary, an alloy containing 6 mag- 
nesium, 1.5 manganese and 1.5% 
nickel can be used. 

These special alloys have their 
place and should be specified when 
needed, but only when needed. The 
buyer will obtain castings of lowest 
cost by keeping his specifications as 
simple as possible. In other words, a 
heat treated alloy should not be 
specified if a non-heat treated one 
will do. An alloy having difficult 
casting characteristics should not be 
selected if one easier for the foundry- 
man to handle will serve. 


Soliciting Bids 


After the casting process and alloy 
have been tentatively chosen, bids 
should be requested from a number 
of foundries. At least three should be 
chosen so that the buyer will have 
reasonable assurance that the foundry 
finally selected to do the job will be 
representative. 

The most important consideration 
in selecting bidders is the foundries’ 
reputations as to consistency of 
quality and service. Foundries having 
considerable experience in producing 
the type of casting under considera- 
tion should be chosen. It is equally 
important to be sure that these 
foundries have the facilities to pro- 
duce the castings at the required 
production rate. 

Each bidder should be given a 
detailed dimensional drawing of the 
part and full information on service 
conditions. Both the total quantity 
and required rate of delivery must be 
specified, for these are important 
factors in determining costs. 

In preparing drawings, all sur- 
faces to be machined should be 
clearly indicated as well as permis- 
sible dimensional tolerances. Close 
tolerances should be specified only 
where necessary. Dimensional toler- 
ances can be held much closer in 
permanent mold than in sand cast- 
ings, while in die castings still 
closer tolerances are possible. 

If a model or test pattern of the 
part is available it should be sub- 
mitted to all bidders. When a re- 
order is under consideration, a 
sample casting as previously made 
should be sent. 

Except where a pattern, mold or 
die is already available, the buyer 
should be sure that bidders have 
adequate facilities for designing and 
MA such equipment. This is 
especially important if the part is to 
be made by either the permanent 
mold or die casting process. In any 
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event, allowances must be made for 
shrinkage of the metal as it solidifies, 
for adequate draft so that either the 
pattern or the casting may easily be 
removed from the mold (depending 
upon which process is used), and 
for finishing where machined sur- 
faces are required. In the interest of 
accuracy, the main machining locat- 
ing points should be specified before 
the pattern, mold or die design is 
determined. 

Service conditions must be speci- 
fied in detail in order that the 
foundryman can bid accurately on the 
production of castings that will meet 
those conditions. Any points of high 
stress should be specified as well as 
pressure tightness, if that is required. 
If the castings are to be used where 
corrosive influences are present, these 
conditions should be clearly and 
fully described. If temperatures at 
which the castings will function 
differ materially from ordinary room 
temperature, these must be clearly 
indicated. 

Buyers should ask prospective sup- 
pliers a number of significant ques- 
tions about their facilities. Spect- 
fically, they should ask the foundries 
if they have accurate temperature 
control equipment for proper hand- 
ling of the metal. They should also 
ask if the foundries have inspection 
procedures and laboratory facilities to 
assure attainment of specified prop- 
erties in the finished castings. 

If the casting to be produced re- 
quires a high-strength alloy, the 
buyer should also satisfy himself as 
to the foundries’ ability to perform 
heat treatment. Attainment of maxi- 
mum strength in heat treated castings 
requires that temperatures in the heat 
treating furnaces be held within close 
limits for specified lengths of time. 
Facilities for rapid quenching also 
are necessary. 

One of the most important matters 
upon which the buyer should satisfy 
himself is whether the prospective 
supplier has a quality control set-up 
adequate to assure the production of 
pam castings meeting the specifica- 
tions consistently. 

An appropriate quality-control pro- 
gram for a given casting will depend 
partly on the requirements the casting 
must meet. For example, some 
highly stressed castings receive 100% 
x-ray inspection. Castings that are 
moderately stressed where failure 
would not involve loss of life or 
serious interruption of work would 
not require 100% x-ray inspection 
but would be produced under x-ray 
control. The more normal commercial 


castings which are under low stress 
and in nonstructural applications, 
however, require no x-ray control. ‘A 
large majority of these castings are 
entirely satisfactory for their pur- 
poses if they meet reasonable visual 
inspection standards. 

For castings that must be leak 
proof or pressure tight, a pressure 
test is necessary. Some foundries are 
equipped for “chalk” or ultraviolet 
testing to detect cracks or voids that 
are open to the surface. These 
methods are rarely applied 100% to 
castings in production. However, 
they are sometimes valuable in the 
development of proper foundry pro- 
cedures for the production of certain 
types of castings. 

Foundries with good quality con- 
trol set-ups will usually be equipped 
to perform all of these checks or at 
least will have facilities at their com- 
mand for performing them when 
necessary. A well equipped foundry 
with adequate quality control also 
will have laboratory facilities for 
making both chemical and mechanical 
tests. Finally, a good quality-control 
program will be set up so that any 
production defects that crop up will 
be quickly remedied. 


Collaboration Valuable 


Buying aluminum castings thus in- 
volves more than just getting several 
bids and ordering from the lowest 
bidder. Over-all cost should be the 
criterion and any indications of pos- 
sible difficulties, such as in machining 
and finishing or in adjusting rejects, 
should be evaluated in determining 
actual cost of finished castings. 

Finally, after a foundry has been 
selected, the buyer should provide 
for the fullest possible consultation 
and collaboration between his de- 
signers and the technical personne! 
of the foundry. This process should 
begin early enough so that any ac: 
ceptable changes suggested by the 
foundry technical men can be in- 
corporated in the final design. 

Experienced foundrymen often can 
suggest changes that do not in any 
way impair the efficacy of the design 
or interfere with its proper function- 
ing—yet will greatly simplify pro- 
duction, reduce manufacturing cost, 
or result in better castings. Reputable 
foundrymen will offer such sugges 
tions purely in the interest of produc 
ing castings that will most econom: 
ically meet the buyer’s needs, an¢ 
therefore, the buyer should give suc! 
suggestions full consideration in pre 
paring his final design. 
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Annual Engineering Materials 


Review and Forecast 


by T. C. Du Mond, Editor, Materials & Methods 


A quick look at the developments in engineering materials 
reveals some of the changes in the use of materials that will be 
forthcoming and the influences that will bring these changes 
about. Expected are wider uses of titanium and reinforced plas- 
tics; an increase in precision forms; larger castings and forgings; 
and full scale production of hot steel extrusions, among other 
things. 
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Here is an artist's conception of a high-speed fighter plane of the future. 











According to one authority, the answer to ultra supersenic 


speeds lies in anticipated developments in glass-reinforced plastics. 


Introduction 


Forecasting is at best a hazardous 
endeavor. However, it is somewhat 
easier to see the future in engineer- 
ing developments than it is to tell 
what is going to happen in national 
and international politics. Thus, the 
major portion of the forecast of this 
review and forecast will be devoted 
to technical achievements that are 
anticipated, based largely on what we 
have seen in recent months. 

It would be foolhardy, indeed, to 
set forth what is going to happen to 
raw materials, both as to prices and 
supplies. No one knows, at this mo- 
ment, which way the wind will blow 
six months hence, so any flat, un- 
equivocal prediction would only be a 
guess. 

Our belief is that prices and sup- 
plies of many engineering materials 
will vary during 1953 as they did in 
1952. Certain materials will remain 
scarce and, as a consequence, prices 
for those materials will remain high, 
regardless of what happens. New 
government policies, particularly con- 
trols, will have considerable effect 
upon supplies of the scarce metals. 

Official pronouncements of govern- 
ment agencies, as well as predictions 
by a host of economists, tell us that 
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military production will reach its 
peak about midyear. After that—and 
we can take our choice—there will be 
a mild recession or there will be an 
upsurge in nonmilitary spending to 
more than offset a drop in defense ex- 
penditures. However, careful analysts 
feel that business will be strong dur- 
ing the entire year. 

Of course, all of the predictions as 
to prices and supplies can be made 
worthless should our police action 
blossom into a full-scale war. Only 
time, our politicians, and our enemies 
can tell. 

We step upon somewhat firmer 
ground when we dare to predict what 
will happen in the field of materials 
engineering, for many of the dreams 
of last year will emerge as realities in 
the year we are now entering. In ad- 
dition, many materials and processes 
which have just emerged from the 
laboratory will be available commer- 
cially. 

Some of the more important trends 
in materials, as we see them, are: an 
increased use of titanium; greater ap- 
plication of magnesium ; a continuing 
swing towards processes and forms 
which offer greater accuracy; more 
conversions from metals to nonmetal- 
lics, particularly the glass-reinforced 
plastics; the use of less highly alloyed 
steels through better heat treatments ; 
larger cast and forged shapes and 


components; the introduction of hot 
extruded steel shapes in production 
quantities; and, the further develop- 
ment of high temperature materials, 
primarily among the nonmetallics. 

Soon to be available is a composite 
material made by laminating vinyl 
plastics to sheet steel. A heat and 
adhesive bond between the two mate- 
rials is sufficiently strong to withstand 
mild forming operations and the 
plastics surfaces are to be capable of 
serving to protect the steel base against 
mildly corrosive conditions in service. 

More use will be made of laminated 
and composite materials as more com- 
binations become available. Now 
there is a selection of many two-metal 
combinations such as stainless and 
mild steel, steel and copper, lead and 
steel, copper and aluminum, plastics 
and metals, woods and metals. Many 
thus far untried combinations should 
become available soon as newer and 
better bonding methods and adhe- 
sives are sone I, 

Some of our future worries about 
supplies of raw materials might be 
allayed through extension of methods 
of extracting pure metal powders 
from ores. Already a new chemical 
process has been used to obtain nickel, 
cobalt, copper and manganese oxide. 
The hope extended by the process 1s 
that many deposits of low grade ores 
of these and other minerals will now 
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become worth working and thus re- 
lieve the United States of its de- 
pe ndence on other areas of the world. 
Now let’s see what developments 


























rons and Steels 


Most recent developments in irons 
and steels have been spurred on by 
the need to save alloying elements and 
to obtain strong materials which re- 
tain their strength at higher tempera- 
tures. It is likely that these two forces 
will continue to control the direction 
of research for some time to come. 
Even though some of the alloying 
elements that are now scarce become 
more readily available, wise materials 
users will try to use lower alloy con- 
tents in an effort to keep down the 
over-all costs of their product. 
Comprehensive studies indicate that 
= a low-alloy titanium-boron steel is 
» capable of replacing high alloys in jet 
and rocket applications. After invest- 
igating many alloys, Cornell Aero- 
nautical Laboratories has found that 
>) a boron steel with a titanium-to-car- 


























































































Maximum hardness can be attained in 
the new steel from a wide range of 
temperatures through slow cooling. In 
addition to iron, the steel contains 
0.20 carbon, 0.70 nickel, 13.00 
§ chromium, 0.30 vanadium, 1.00 tung- 
sten and 1.00% molybdenum. 
Tempering affects the elevated 
temperature strength of Type 422 
which has a hardness range of 12 to 
1) Rockwell C. The steel was origi- 
nally developed for high temperature 
bolting, but is also expected to be 
used for steam turbine blades and 


Ot FP) bon ratio of 2 to 4, with a carbon up 
sag j to 0.20% is highly satisfactory. A 
F Dy typical alloy has 3% chromium, 

> [§ molybdenum, titanium and boron. 
} » Such an alloy has the strength neces- 
ite B® sary and is relatively easy to work. 
yl § A new ferritic steel of the stainless 
nd § @ class has been developed for service 
a m between 1000 and 1200 F. The new 
1 fie steel is a modification of Type 420 
os By stainless and is known as Type 422. 
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ss is metals continues high and probably 
ores Will remain so, due largely to the 
now emergence of titanium, zirconium, 
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of 1952 seem most important as far 
as materials are concerned. Many of 
the developments to be described 
could well be included in a forecast, 


other applications in the temperature 
range up to 1200 F. 

The trend toward clad metals of 
all types continues with the develop- 
ment of a copper-clad steel plate 
which is intended for applications 
involving heat transfer, conductivity 
Or corrosion resistance where the 
strength of steel is needed with the 
favorable characteristics of copper. 
Currently it is available only in plate 
gages with 10, 15 or 20% cladding. 

There appears to be more buying 
of steel on the basis of what the mate- 
rial must do rather than according to 
exact chemistry. This trend started 
with the H-steels and seems to finally 
have taken hold. It is likely that the 
alloy content of steels for most ordi- 
nary uses, even where high strength 
is needed, will remain low. Makers of 
such rugged equipment as tractors 
and other road building equipment 
have found that by more careful heat 
treating, finishing and design, mild 
steels are capable of taking over the 
jobs once filled by high alloy steels. 

Even though there is more nickel 
being produced today, it seems that 
shortages of that important element 
will continue, at least as long as our 
aircraft program keeps on. Thus, the 
shift to the straight chromium stain- 
less steels will build up. Type 430 
stainless has served as a satisfactory 
replacement for the 18:8 stainlesses 
in many applications and more plants 
are learning how to use it. The pre- 
cipitation hardening stainlesses are 
also finding applications. Although 
they have been available for some 
years, their acceptance has been some- 
what slower than anticipated. One re- 
cent application placed the precipita- 
tion hardening stainless in a task 
where extreme strength and good 


germanium and other metals which 
until recently were little more than 
laboratory curiosities, at least as far 
as their use as metals was concerned. 


for although they have been exposed 
in detail, many will only become gen- 
erally available during the coming 
year. 





corrosion resistance were necessary. 
Previously a plated high-strength low- 
alloy steel had been used. 

Perhaps within the next year we 
will hear of a new high chromium 
steel with a relatively high manganese 
content. Early investigations of such 
a steel indicate that it might have 
great possibilities in its own right, 
rather than as a replacement or sub- 
stitute for Seated stainless steels. 

Continuous casting and hot extru- 
sion of steels should reach commer- 
cial status during 1953. Some mills 
are finishing installation of equip- 
ment now to make tubing of tough 
materials such as molybdenum, titan- 
ium, and tough stainless steels, and 
solid shapes in alloy steels by hot ex- 
trusion. Somewhat akin, at least as 
far as economy of materials is con- 
cerned, is the use of a large draw 
bench to produce rough hollow forg- 
ings up to 35-in. O.D. with 41/,-in. 
walls in rounds, hexagons, octagons 
and squares with rounded corners. 
Minimum sizes are 8-in. I1.D. with 3/4- 
in. walls. At present, lengths are 
limited to 22 ft. Equipment limita- 
tions restrict the weight of the ingot 
used to 26,000 lb, thus the other di- 
mensions must follow suit. 

Shell molding of both irons and 
steels should reach a new high dur- 
ing the next year or two, if present 
indications can be taken as positive 
signs. With a better understanding 
of the process and its advantages and 
limitations, potential users will bene- 
fit from the process where savings in 
machining and finishing will offset 
the high foundry costs. Stainless steel 
is now being cast regularly in shell 
molds, and other ferrous alloys will 
soon be cast in quantities that rival 
those of the nealeniots metals. 


Too, there is still some rejuggling of 
applications among the nonferrous 
metals which results in new and dif- 
ferent applications. Here are some of 
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the developments and trends in spe- 
cific nonferrous metals groups: 


High Temperature Alloys 


Late in the year news was made 

h tl lease of information on 

kel-chromium-iron alloy which 1s 
reported]; good for applications up 
to 2,200 F. Known as alloy NA22H, 
the material contains 46.0 nickel, 
26.3 chromium, 5.28 tungsten, 1.36 
manganese, .0.99 silicon, 0.44% car 
bon and the remainder iron. 


In addition to its high temperature 
properties, the material is said to 
have good weldability and thus can 
be made into large parts. Good creep 
strength is said to be retained 
throughout the service range. Uses 
for the alloy are expected to include 
radiant tubes for annealing furnaces, 
retorts for endothermic gas genera- 
tors, and many parts for various 
types of industrial furnaces. 

Another high temperature material 
is in the Hastelloy family and is 
known as Hastelloy X. It differs from 
its family group in that it has a re- 
duced content of strategic alloys. The 
alloy contains iron, nickel and molyb- 
denum and uses _ ferrochromium. 


Huge airplane fuel tanks are mass-produced for a new jet bomber. The tanks are fabricated of aluminum, and it is estimated that more 


Hastelloy X is available in sheet, 
plate, bar, wire and investment cast- 
ings. 

The new alloy lists among its fa- 
vorable characteristics good forming 
properties, good high temperature 
properties, and high resistance to 
oxidation. Room temperati 
mate tensile strength is 71,000 psi 
and elongation in 2 in. is 22%. 
Chief indicated uses are in aircraft, 
particularly in jet engines 


Carbides 


Although not metals, in the strict 
sense of the word, carbides are gen- 
erally considered to fall in the metals 
class; thus, developments in this field 
will be discussed here. 

Chromium carbide 608 is the first 
of a new group to be made available 
commercially. The material has good 
resistance to erosion and corrosion, 
plus good abrasion resistance. The 
density of chromium carbide 608 is 
lf, that of tungsten carbide. Shapes 
are machined into the material be- 
fore sintering. After sintering, it can 
be ground and joined to other parts 
by brazing, cementing or mechanic- 
ally. Among anticipated uses are 
chemical nozzles and valve compo- 


than 30,000 resistance spot welds are used in each tank, at a rate of 200 spots per min. 

















nents, gages and similar equipment, 
One answer to the search fo 
high temperature material for jet t 
bine blades might lie in the use 
titanium carbide. This carbide is 
to be capable of withstanding 
00 +. F temperatures anticip 
igines. Forming metl 
have been perfected for titanium 
bide which are expected to give 
material sufficient strength at h 
temperatures. 


Copper Alloys 


With the maze of electronic equip. 
ment in present day military aircraft 
it is little wonder that the supply of 
copper remains somewhat below the 
demand. Due to this condition, 
forts are being made to get better use 
from the available copper rather than 
to extend its applications. For a 
while, copper looked upon aluminum 
as a foe, but now the two metals 
have become allies. As proof of this 
we cite the fact that many of the 
leading copper producers and fabri 


cators are now dealing in aluminum 


or have announced their intentions 


of doing SO 


Among the new copper and cop- 


per alloy dev elopments are: 
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A new alloy of copper, nickel and 
on has been produced to make 
ilable a copper-base alloy which 
high resistance to stress corrosion. 
alloy, which also includes iron 
irefully controlled quantities, ts 
susceptible to cracking. Contain- 
5.0 nickel, 0.7 to 2. 

ne, and from 0.3 to 1.0% iron, 
alloy is used in the cast form. 
When used in wrought forms, silicon 
| iron are kept under one-half of 

ie top percentages indicated for the 
ist alloy. Among the early uses are 
eyebolts on such equipment as elec- 


lana 








ip- trical transformers and special types 
aft, of washers. Other potential uses are 
ol under investigation. 

the In the bronze field, there is a new 
el. | telnic bronze, an alloy of copper con- 


taining tellerium, nickel and phos- 
horus. The alloy has excellent ma- 
chinability, good hot and cold work- 
ability, good electrical conductivity, 
high strength, age hardenability, high 
fatigue strength and good corrosion 
resistance. It can be hardened by heat 
treatment. Forging has no effect upon 
its conductivity. Machinability is said 
to be approximately 80% that of free 





cutting brass. The alloy is intended An all-aluminum honeycomb material recently made its appearance. The core is made 
en tor forgings and screw machine parts. of corrugated aluminum foil to which is bonded sheet aluminum. Core density is easily 
Although not new alloys, changes varied for specific types of application. 


in processing brass alloys gives them 
properties and characteristics much 
superior to most brasses produced by 
standard methods. Brasses produced 
by the new method bear the name 
Formbrite and are said to be stiffer. 
yet more ductile than comparable 
Prades. 

The method of processing results 
in a grain size of 0.012 mm or less 
which imparts good polishing and 
finishing characteristics, high tensile 
strength, hardness and ductility. In 
many cases, parts made of Formbrite 
can be plated after only a simple 
buffing operation. 

In a 70/30 brass, Formbrite has a 
tensile strength of 63,000 psi as 
compared to 54,000 psi for annealed 
stock and 60,000 psi for standard 
half-hard 70/30 brass. Highest ad- 
vantages of Formbrite are said to be 
in thin stock. 


Aluminum Alloys 


From all indications, the use of 
aluminum will continue to grow in 
military and civilian applications. 
Aluminum capacity has been increased 
tremendously and current expansion 
plans are great. From all sources Through a new casting process, titanium and zirconium are being made into various 


more 








come predictions of increased usage. types of parts that have the features and possibilities of investment or permanent mold 
‘uminum is stepping into many ap- castings. The process, which recently emerged from the laboratory, should widen the 
plications formerly handled by mate- applications of the new materials. 
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Longitudinal butt welding is used to produce the welded aluminum tubing in this heat 


exchanger. 


Cost of welded tubing is considerably less than for drawn and extruded 


tubing. 


rials that are still scarce. In addition, 
both military and civilian planes are 
becoming larger with correspondingly 
greater demands for aluminum. 

Further steps will be taken to make 
aluminum easier to use. Indicative of 
progress is the development of a 
process for bonding nickel to alu- 
minum through use of a rubber me- 
dium. Here the lightness of alu- 
minum can be combined with the 
corrosion resistance of nickel for spe- 
cial applications. Inert gas welding of 
aluminum also is being made more 
satisfactory through a new flux which 
protects the under side of the weld. 
The new welding process should be- 
come available to industry this year. 

Indications are that more porcelain 
enameled aluminum will be used for 
nondecorative purposes. The Navy is 
experimenting with this combination 
and it has been accepted for limited 
shipboard use. Tests are being made 
to determine whether enameled alu- 
minum will be satisfactory for firewall 
applications. 

Recently two new corrosion resistant 
aluminum alloys were announced as 
being intended primarily for welded 
assemblies such as pressure vessels, 
tanks and highway transportation 
equipment. The alloys, XA54S and 
XC56S, can save approximately 1/, 
the thickness of materials now used 
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forthelistedapplications. Weightand 
cost can both be reduced with these 
alloys. 


Alloy XA54S is an aluminum mag- 
nesium alloy with properties lying be- 
tween those of 52S and 56S. Sheet 
and plate is furnished in the annealed 





and intermediate work hardened tem. 
pers. Alloy XC56S is similar to the 


standard 56S alloy, but has better 
welding characteristics. It is used in 
the annealed (—0) and hot rolled 
(-H112) tempers. Intended for high 
strength structures, XC56S is about 
25% stronger than XA54S in the 
same tempers. 

Both alloys are weldable by the 
inert gas metal arc process (argon. 
tungsten) or semi-automatic inert gas 
metal arc processes. Welds are duc- 
tile and have good elongation prop. 
erties. 

If there is a continued shortage of 
plating materials for automotive trim, 





another new aluminum alloy could | 
take on this type of application. Alloy | 
C57S will take a brilliant Alumilite | 
finish. The alloy can be finished in 
colors if desired. It approaches high 
purity aluminum in appearance, but 
has better mechanical properties. 

A more economical form of high 
strength aluminum parts is indicated 
by the perfection of a method of mak- 
ing strong mechanical parts by impact 
extrusion. Higher extruding pressures 
are needed than for ordinary impact 
extrusions. 

The usual advantages of impact ex. 
truding are available in aluminum al. 
loys 61S, 14S and 75S. Strength of 
parts is equal to that of forgings, sur- 


face smoothness is better, tolerances) 





are closer, and there is little need for 
the usual forging draft angles. Much 
machining is eliminated and consid. 
erable savings in materials can bk 





eR a. 


Reba 


Nacelles for DC-7 airplanes are being made of titanium in one of the first commercid : 
uses of that metal. Several companies are working on titanium production research | 
projects to chart production and design techniques. i 
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realized. 

[he progress which has been made 
n producing large aluminum assem- 
blies in one operation should reach 
. state where practical advantage can 

taken of their potentialities. Part 

f the development is in the so-called 

ge press program, but also of im- 
portance are the forging of aircraft 
wings and the extrusion of stepped 
wing spars in one piece. All of these 
developments tend toward the reduc- 
tion of raw materials costs, scrap 
losses and elimination of many costly 
assembly operations. There will be 
other advantages when the new proc- 
esses reach a state of perfection. For 
example, in cast or forged airplane 
wings, weight will be reduced appre- 
ciably and smooth outer surfaces will 
be achieved. Both have important 
effects upon the flight properties of 
planes. 

In the large press program it is 
anticipated that presses with capacities 
of 50,000 tons and up will soon be 
in operation. Here again, many 
fastening and joining operations can 
be avoided in building up large sec- 
tions for aircraft. Higher strength at 
less weight will be the net result. 


Magnesium 


In the case of magnesium, 1953 
will see the start of a steady flow of 
sheet and plate magnesium as two 
major rolling mills go into full pro- 
duction. Sheet and plate in increased 
sizes and quantities will make mag- 
nesium available to applications for 
which the material has been restricted. 
Magnesium plate in thicknesses of 
3/16 in. and up has been reduced in 
price by about 20% and is now 
offered at a price per pound equal to 
that of aluminum. 

Progress has been made in casting 
a complete airplane wing of mag- 
nesium, complete with stiffeners and 
all integral components. It is likely 
that some commercial production of 
such wings will be offered by the 
armed services during the current 
year. Too, it is likely that we will 
see an increase of magnesium in other 
cast forms. Shell moldings are being 
made experimentally in magnesium, 
and improvements are being made in 
Magnesium investment castings. A 
further increase in the use of magne- 
sium die castings is also expected now 
that automobile manufacturers have 
started using magnesium in this form. 
More and more plating is being done 
on Magnesium parts, making possible 
more decorative or processing appli- 
Cations, 
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The use of magnesium as an alloy- 
ing element in several other metals, 
including titanium, aluminum and 
ductile iron, continues to take the 
greatest percentage of that material 
today, but all current indications are 
that magnesium will grow in impor 
tance in its own right. No new major 
alloys have been announced recently, 
but it is known that alloy develop- 
ment is being directed toward better 
welding alloys and improving the 
high temperature properties of others. 


Titanium 


After many years of attention to 
titanium, potential users are about to 


REVIEW AND FORECAST 


egg situation in titanium today. The 
price is still high because production 
is low. On the other hand, some po 
tential users are not contemplating the 
use of titanium because the price is 
too high. In an attempt to resolve 
this dilemma, federal agencies are 
spreading the word about titanium 
and its merits in an attempt to get 
small business to use this promising 
material. 


Meanwhile, research continues as 
to less expensive ways of reducing the 
metal from its oxides toward the best 
alloys and to find the best methods of 
fabrication. A casting process which 
has been developed in the laboratory 


| 
| 





Vinyl plastisols and plastigels are finding increasing uses where their use as dip coatings 

is recognized as valuable. The coatings of the nuts and bolts shown here are achieved 

by a simple dip process. In this case, coated low carbon steel is made capable of 
replacing stainless in parts to be used under corrosive conditions. 


make actual applications. Already 
some aircraft have a few titanium 
parts, and the chances are that more 
are to come. More plants are due to 
produce titanium sponge, and there is 
a growing list of companies who will 
roll and forge the alloys into finished 
forms. 

There is somewhat of a chicken and 


will soon be ready to emerge and offer 
a cheaper form in which to use the 
metal. Welding procedures are also 
being perfected. A promising method 
involves the use of the inert-gas 
tungsten-arc process with helium or 
argon as the most likely gas. So, 
while titanium cannot yet be classed 
as a material for mass production, this 
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year and each succeeding year should 
see a closer approach to that status. 

Under a special engineering design 
contract with the U. S. Air Force, 
Northrop Aircraft is checking on the 
use of titanium for making rocket 
firing wing tip pods for the Scorpion 
F-89D. Primary purpose of the con- 
tract is to determine fabricating tech- 
niques and obtain engineering design 
data on titanium. The pod was se- 
lected for the trial because its de- 
sign and construction involve the 
greatest variety of forming, machin- 
ing, welding and other fabricating 
techniques of any unit of comparable 
size. 

Among the areas where investiga- 
tions are continuing in making the 
use of titanium more practical are 
those processes to improve surface 
hardnesses. Titanium has been suc- 
cessfully nitrided in ammonia or tank 


Nonmetallic Materials 


Although many advances have been 
recorded in nonmetallic materials in 
past years, more progress can be 
anticipated soon, particularly in the 
field of high temperature materials. 

Most people do not regard plastics 
as potential high temperature mate- 
rials, but there are some who believe 
that future progress in high-speed air- 
craft depends upon plastics rather 
than metals. In this regard, it is 
known that research is seeking to 
combine the advantages of resins, 
ceramics and glass fibers to provide a 
material that is strong, heat resistant 
and easy to fofm, 

Even without the sought-for high 
temperature properties, glass-rein- 
forced plastics will continue their 
steady invasion of fields formerly re- 
served for metals. Experimental plas- 
tics automobile bodies of last year are 
to give way to limited production runs 
of a standard make automobile. Re- 
cently, reinforced plastics bathtubs 
were announced as being available, 
and are said to offer many advantages 
over the standard type. Plastics of 
this group have already gained ac- 
ceptance in the home appliance field 
and are now going to become more 
evident in industrial equipment. Plat- 
ing tanks are now made of the rein- 
forced materials with the promise of 
longer service life and freedom from 
metal pick-up in the baths. 

Aircraft requirements will have an 
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nitrogen. In addition, research goes 
on to find good plating techniques. 


Minor Metals 


We shall hear more about several 
of the minor metals this year. In par- 
ticular, germanium will demand con- 
siderable attention as its properties 
and potentialities become better un- 
derstood. It is understood that more 
than 70 companies are actively look- 
ing for, extracting or applying ger- 
manium. Currently, the germanium 
which is used is made into diodes, 
rectifiers and transistors for radar 
and other electronic applications. 

Perhaps the greatest future for 
germanium lies in its promise to re- 
place vacuum tubes for many func- 
tions. In the form of transistors, it is 
believed that germanium will make 
possible dramatic reductions in the 
size of certain equipment. Likely pos- 


effect on other nonmetallic materials, 
as for example, silicone rubbers. Re- 
cent developments which have re- 
sulted in silicone rubbers with better 
tensile, elastic and abrasion proper- 
ties indicate that further improve- 
ments are soon to be expected. Based 
on past improvements, these versatile 
materials will probably move into air- 
craft ducting and sealing operations. 
Here are some of the more interest- 
ing recent developments in the field 
of nonmetallic engineering materials. 


Plastics 


Although there is still some re- 
luctance in industry to accept plastics 
as engineering materials, many more 
plastics applications are being devel- 
oped. Part of the ee is due to 
a better understanding of the prop- 
erties of plastics. However, more plas- 
tics are being made to suit the needs 
of the day. 

For example, more and more plas- 
tics are being developed to withstand 
higher service temperatures. The 
plastics referred to would not be 
classed as suited to what is generally 
regarded as high temperature service, 
but they will stand up under tempera- 
tures somewhat above the boiling 
point of water. Plastics now available 
can serve at temperatures as low as 
—60 F and as high as +-500 F, with 
various ranges in between. 


sibilities are extremely small hearing 
aids, the long heralded wrist-watch 
radios, and electronic computers of 
about one-tenth their present size. 

A growth in the use of transistors 
will have a profund effect on many 
materials. The nickel and tungsten 
requirements for vacuum tubes will 
be cut tremendously. Batteries will 
have to be redesigned, probably using 
less materials. Steel and other mate- 
rials housing electronic equipment 
will feel the effect of reduced size 
per unit. 

Silicon will also come under more 
careful study for use in transistors. 
The element is available in its pure 
form and is much less expensive than 
germanium, which now costs about 
$350 per lb. Even though transistors 
are as small as the head of a kitchen 
match, price is important when quan- 
tity production is contemplated. 


One new polystyrene is suited for 
applications where temperatures reach 
220 F. The material is expected to 
find considerable use in the manufac- 
ture of electrical equipment. The new 
material has a top temperature limit 
that is about 20 F higher than other 
polystyrenes. 


Among the developments of one 
company are three new polyester 
resins capable of withstanding pro- 
longed exposure to temperatures up 
to 500 F. Polyester resins are the 
type most frequently used in making 
glass reinforced plastics parts. When 
reinforced with glass fibers, the resins 
offer flexural strengths of from 30,- 
000 to 35,000 psi at 500 F. This 
combination will probably find con- 
siderable use in tanks and other proc- 
essing equipment where hot liquids 
are employed, as well as for piping of 
many kinds and in plumbing fixtures 
and similar products, as well as in 
aircraft applications. 


With the use of high temperature 
polyester resins, it is entirely possible 
that nonmetallic airplane fire walls 
will be used to replace stainless steel 
and other metals. Even without the 
new resins, glass-reinforced plastics 
have proved superior in many respects 
to metals. 


Improvement in the life and 


strength of reinforced plastics is ¢x- } 


pected through another development 
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in which the glass fibers are coated 
with silicone before being impreg- 
nated with plastics. The silicone 
coating provides a better bond be- 
tween resin and glass. 

Several types of foaming plastics 
have been made available in recent 
years. Their acceptance has been slow 
for various reasons. Lately an air- 
craft company developed its own 
compound, a foaming Vinylite plas- 
tisol, which is being put to use in 
aircraft sections to act as a stiffener 
and strengthener without adding 
much in weight. Actually, when pro- 
vision is made for use of the foaming 
material, important weight savings 
can be made. 

The material expands and cures at 
low temperatures and low pressure. It 
is flame resistant and flexible, light in 
weight, and resists aging, moisture, 
abrasion, tearing, alkalies, acids and 
most chemicals. Properties can be 
varied according to the formulation 
selected. 

Early last year, we were told of a 
new combination of materials as a 
result of the discovery of a bonding 

Gia (ees s method for joining the fluorocarbon 
plastics to metals and rubbers. The 
resulting laminates provide materials 
with the heat resistance, chemical re- 
sistance and electrical properties of 

A new ceramic fiber presents interesting possibilities to industry. Available in blanket the fluorocarbons with the properties 
rolls, batts, paper and tape, the fiber has an exceptionally low heat transfer rate and of the second materials. In addition, 
resists sustained temperatures up to 2300 F. the reduced quantities of fluorocar- 
bons in thin sections make their use 
more practicable. Possible uses in- 
clude chemical tanks, piping, gasket- 
ing, electrical applications (including 
printed circuits), and in aircraft ap- 
plications for handling high octane 
gases and aromatics. 

An important as well as interesting 
development extends the advantages 
of the powder metallurgy process to 
nylon. Nylon mechanical parts so 
formed have higher dimensional sta- 
bility than conventionally molded 
nylon. Among the parts made by 
pressing and sintering are bearings 
which are reported to have excep- 
tional wear resistance and superior 
frictional properties. In addition, 
there appears to be less internal strain 
than in normally molded nylon parts. 

In making mechanical parts, pow- 
dered nylon is pressed into the de- 
sired shape and then sintered at 
a temperature somewhat below the 
melting pointof the powder. Although 
nylon can be used alone, it is fre- 
quently used with such filler materials 


as copper, lead and graphite to add 
Powdered nylon is now being pressed and sintered in making such parts as bearings. special properties. 


Nylon can be used alone or metallic powders can be blended in to provide additional Early applications for sintered 
Properties. Excellent bearing properties are provided in blended powders. nylon parts are chiefly in the field of 
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bearings. Uses being investigated in- 
clude: oil seals, gears, cams, rollers, 
thrust washers, lapping and abrasive 
tools, and sliding contacts. Of course, 
the filler used with nylon powders 
would vary with the application and 
would be chosen for the particular 
property or properties it would add. 

Polyester resins are used as the 
basis of a new potting compound. 
The compound is used for potting, 
encapsulating, sealing, embedding 
and impregnating electronic units. 
Use of the potting material insulates 
sensitive mechanisms against shock, 
heat, vibration, moisture and corro- 
sion. Shrinkage can be controlled so 
that no damage will be done to del- 
icate components. The compound sets 
at room temperature in 10 to 15 min.., 
although the time can be shortened. 
It has good impact strength and ther- 
mal shock resistance. The resins used 
are compatible with many plastics, 
but not urea and phenol-formalde- 
hyde resins. 

A new method of forming gaskets 
employs resin compounds which are 
forced through a nozzle onto a spin- 
ning component part and then baked 
to form a solid gasket. Known as 
flowed-in gaskets, they can be made 
of specially formulated compositions, 
either solid or cellular. One of the 
first uses of the process has been in 
sealing the glass fronts of instru- 
ments. 


Rubbers 


Two new developments in rubbers 
help overcome some of the major ob- 
stacles in the use of these materials 
by providing improved properties. 
One is a so-called synthetic rubber and 
the other is a silicone rubber. 


Parts and Forms 


For years there has been a strong 
trend toward those processes which 
make parts requiring a minimum of 
machining and finishing as secondary 
operations. As labor costs increase, it 
is sometimes wiser to spend more 
money on costly dies and molds, if the 
extra expenditures can reduce or elim- 
inate secondary operations. Thus, the 
older methods of producing precision 
parts continue to tts new adherents. 
Too, all of the new methods are being 
examined closely to see if they fit cur- 
rent requirements and have anything 
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The major feature of the synthetic 
rubber is its resistance to the effects of 
high octane gasolines such as are used 
in aircraft engines. The rubber is a 
mineral-filled nitrile, with clay being 
the chief component. The composi- 
tion reduces the swelling effect of the 
gasolines and helps the rubber’s elec- 
trical properties and resistance to ele- 
vated temperatures. Rubbers of this 
type can be formed by transfer mold- 
ing and can be bonded to metals by 
using rubber-phenolic adhesives. 

Silicone rubbers can now be made 
with mechanical properties comparing 
with those of natural and synthetic 
rubbers. Silicone rubbers have been 
barred from some applications be- 
cause of relatively poor tensile 
strength and abrasion resistance. By 
a change in compounding and by 
using ultra-finely ground silica in the 
composition, tensile strength of from 
1000 to 2000 psi and elongation of 
from 200 to 800% can be achieved. 
These properties more than double 
the best properties previously reported 
for silicone rubbers. The change in 
composition produces the better prop- 
erties without causing any loss of 
other favorable characteristics. 

Uses of the new silicone rubbers 
have not been fully explored, but one 
large use is expected to be in V-belts 
and other driving equipment. The 
material is now available in experi- 
mental quantities, with commercial 
production anticipated by mid-year. 


Other Nonmetallics 


One of the most interesting new 
materials to come along recently is 
Fiberfax. This ceramic fiber is made 
by melting aluminum oxide, silica and 
modifiers and then blasting the 


to offer. Increasingly important 
among most of the processes is their 
common trait of saving materials 
through better utilization, fewer re- 
jects and less need for machining or 
grinding to attain required critical di- 
mensions. 

Interest in shell molding as a means 
of producing castings reached an in- 
tense point last year, and it is believed 
that during the current year a bet- 
ter evaluation will be made of the 
process and its possibilities. A few 
years ago, shell molding was believed 





molten mixture with a controlled air 
jet. 

Although the new material is too 
new to have found any substantial 
uses as yet, its favorable properties 
make it the subject for intensive 
study. Fiberfax resists sustained tem- 
peratures up to 2300 F and does not 
soften at 3000 F. It is light in weight, 
has an exceedingly low heat transfer 
rate, has good electrical properties 
and excellent filtering efficiency. It J 
also resists the corrosive effect of most 
acids. 

Fiberfax can be produced as a mat 
or as blanket rolls, bonded batts, tape 
and paper. It cannot be spun or 
woven by itself. ag toe fields of 
application include furnace linings, | 


as electrical insulation in the paper a. 
form, and as a filter medium to re- By 


move smoke and fumes. Some has 
been used in jets for thermal insula- 
tion. 

As old as glass is, there are still de- 
velopments from time to time which 


improve its properties or provide new * 


ways of using it. In the latter cate. 
gory is a method of forming glass by 
photochemical means. By the process, 
patterns can be formed on the surface FF 
of the glass or can be made to go 
through the entire thickness. iy 
A photosensitive glass is used. The 
areas to be treated are masked with 
the desired pattern, exposed to ultra- 
violet light and then the glass is 
heated at 1200 F. The — areas 
are then sensitive to hydrofluoric acid, 
which eats away the modified portion 
Although the yee is time-consum- 
ing, it is highly useful in perforating 
glass, particularly with extremely fine 
holes, and in making plates for 
printed electronic circuits. 


to be restricted to the casting of alu- 
minum alloys and copperbase alloys, 
but now it is being extended to other 
materials, notably stainless steel and 
magnesium. 

Because of the foundry costs of 
shell molding, answers will be sought 
to reduce these costs through less ex: 
pensive ns er and cheaper resins. 
If ways can be found to overcome th¢ 
cost angle, shell molding will becom 
better suited to small runs of parts 
Now, many observers feel, only large Fj 
quantities of parts can justify shell J 
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Shown here are examples of impact extruded mechanical parts made of high strength aluminum alloys. For many applications, impact 


molding and then only when machin- 


ing and finishing costs can be reduced 


sufficiently through the better quality 
of casting attained by shell molding. 

Extruding is coming into its own 
as a method of making parts, both 
large and small. Progress in impact 
extruding makes possible the produc- 
tion of parts formerly made as forg- 
ings, and interest in this development 
indicates that many parts will be 
made by the less expensive process. 
So far alloys 61S, 14S and 75S have 
been made into mechanical parts by 
impact extruding. Strength of such 
parts is equal to forged parts of the 
same alloys. In addition, surface 
smoothness is better, tolerances can 
be held more closely and there is 
usually no need for the draft angles 
usually associated with forgings. 

Most experimentation has been 
completed on the hot extrusion of 
steel and high alloys, and within the 
year, three or four plants should be 
making shaped extrusions at least for 
their own use, and possibly there will 
be some capacity remaining for in- 
dustry in general. Most hot extrusion 
of steel and high alloys will be made 
by a French process, which was first 
described in MATERIALS & METHODS 
several years ago. 

As reported in the section of this 
‘eport devoted to nonmetallic mate- 
rials, the next year should see tangible 
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extrusions can compete with forgings. 


results of experimental programs to 
press and cast aluminum and mag- 
nesium intot-huge wing sections for 
aircraft. Materials will be saved, 
stronger structures will result, and 
immense savings in joining can be 
expected when these processes are 
used in production. 

Recently we heard of the possibility 
of making large parts by metal spray- 
ing. Such parts would be made of 
high melting point materials that 
cannot be cast, press formed or forged 
either because of the shape involved 
or due to formability of the metal de- 
sired, 

Among the specific new develop- 
ments in parts and forms during the 
last year are: 

One of the most interesting new 
processes is referred to variously as 
mid-air forging, impacting and im- 
pact forging. The latter name is most 
descriptive of the method which was 
first used to make knife handles and 
is now being accepted widely as a 
means of making jet engine blades. 
Much is expected of the method in 
the yea period for making many 
small, quality parts. 

In the process, two air-operated 
impellers move toward each other, 
each bearing half of a die. The dies 
meet and close over the blank and 
form it. Precise automatic control 
over all steps of the forming opera- 


tion are essential to make certain that 
the metal is heated to the proper tem- 
perature, that the blank is fed to the 
dies at the proper time and in the 
exact location, and to see that the dies 
move forward at equal rates and meet 
at the precise moment. 

Advantages of the process is that 
stock is worked equally from both 
sides; there is a minimum of die con- 
tact which should add to die life; 
stock is moved faster; and less total 
energy is required. 

A new metal forming process gives 
promise of making practicable the 
deep drawing of lesser quantities of 
parts than were once required to con- 
sider drawing. Known as Hydroform- 
ing, the method requires only the use 
of a male die or punch. The punch 
is pushed into a flexible, hedeoctiestle 
pressurized die number. Two sizes of 
presses are available, with 12- and 
26-in. capacities. An advantage of 
the process is that metal being formed 
receives pressure uniformly through- 
out the blank. Thick or thin metals, 
easy to form or difficult, can be deep 
drawn in one step without marking 
the metal. Much of the cost saving in 
the process is due to its need for only 
a relatively simple die, and where 
deep draws are required, progressive 
dies are often unnecessary. 

With the increased interest in 
titanium and zirconium, it is im- 
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portant to note that progress is re- 
ported in developing a method for 
casting these metals. Both metals 
have been available in wrought forms 


only up until the present. The metal 
are highly reactive to gases and. there 
tore, are difficult to hand 

It tne scLIn L pi CESS C| Ole, 
parts trom a few ounces up to several 


pounds have been cast with a fairly 
high degree of accuracy. In casting 
titanium, the metal is melted by an 
electric arc in an inert atmosphere 
(argon) furnace. Casting can be done 
either under pressure or in a vacuum. 
After setting in the molds for about 
5 min., the parts can be removed. 
Molds are made of high thermal con- 
ductivity materials. It is probable that 
most castings of titanium or zirconium 
will be made as permanent mold or 
investment castings. 

The making of jet engine turbine 
blades and buckets has plagued in- 
dustry for more than 10 years, and 
every so often another method is de- 


veloped which promises to make 
easier the manufacture of such parts 
from hard to work materials. Two 


inding methods are now being 

Civen proauction trials to § now 
t " 

they fit into the pictu In one 
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tours ground and are said to be capa 
ble of grinding to an accuracy of 
0.003 in. Masters are used to guide 
the cams, and a 4!/-min. cycle is 
needed to finish the parts. The other 
process is reported to be capable of 
grinding the shape from a solid by 
complicated control over all motions 
of the grinding wheel and blank. 
The inherent speed and economy 
of impact extruding is now being 
used to advantage in making strong 
parts from aluminum alloys 61S, 14S 
and 75S. The process saves materials 
and eliminates machining in making 
parts which compete with forgings in 
strength. Higher extruding pressures 
are needed than for ordinary impact 


extrusions. 
Tolerances being obtained now ir 
clude: width, +0.010 in., wall thicl 


ness (forward extrusions) -—+0.0( 
in., wall thickness (reverse extrusior 
’ | } 
with a punch slenderness ratio 
3:1 or more) +0.015 1n., othe: 
In engths € xtruded 
war 
ng nensions imf De ie 
to O.12 in. and bottom thickness« 


to +0.010 in 

Powder metallurgy methods have 
recently been used successfully i: 
making parts from nylon powder: 
Powder, either pure or mixed wit! 
lead, copper or graphite, is cold 
pressed to shape and then sintered 
at temperatures slightly below the 
melting point of nylon. Thus far the 
process has been used chiefly for mak 
ing nylon bearings, which reportedly 
have exceptional wear resistance and 
frictional properties. Pressed and 
sintered nylon parts are said to have 
greater dimensional stability and less 
internal strain than conventionally 
molded nylon parts. 


Indicative of the increased competition between materials are these carburetors in the new DeSoto. Aluminum is used in the new 


type pair at left, and zinc in the old one at right. 


and supply situation. 


In the new design either material can and will be used, depending upon the price 















































Finishes and Coatings 


Always one of the most active 
lds of materials engineering, the 
ch for better coatings and finishes 
netals keeps on at a steady pace 

today > Use. finishes must be 
ler, easier to apply and capable 
W ithstanding greater heat and more 
rrosive conditions. As the light 


rf metals come into greater importance, 
in there is a mounting pressure for bet- 
$ and easier plated coatings for mag- 
mn | nesium, aluminum and titanium. To 
Id be sure, there are now methods of 
°c plating aluminum and magnesium, 
he but the need for easier and surer 
he | plating methods is still great. Alu- 
k- ’ minum and magnesium are being 
ly ») used toa greater extent in die castings 
nd § for automobiles. Even more of these 
nd materials would be used if it was 
ve [i casier to give them decorative metal 
ess i coatings which would match the 
lly § plates of the external steel parts on 


the automobiles. 


rice 





epoxide coating material in the center, 


It seems that nickel will still be 
restricted as a plating material for 
decorative plating applications. There- 
fore, it is logic al to assume that varia 
tions in plating processes will come 
along to make the best of the shortage 
of nickel. The white-brass method of 
which we have heard for the past two 
years now seems to be taking its place 
as the successor to copper-nickel- 
chromium plating. 

In nonmetallic coatings, there is a 
trend toward the use of the newer 
resin based finishes, such as the re- 
cently publicized epoxide coatings. 
Coatings made from these resins are 
unaffected by many reagents. Among 
the products upon which epoxide 
coatings are now being used are home 
appliances to resist abrasion and to 
withstand the destructive effects of 
soaps and detergents. New epoxide 
coatings have good adhesion and can 
be baked on air dried. 


Pit eA 


Among the other recent new fin- 
ishes are these: 

Chemical and electrochemical meth- 
ods of finishing metals, particularly 
aluminum. New chromate coatings 
have been developed that are capable 
of replacing anodized coatings on alu- 
minum. Chromate coatings are neither 
oxide nor phosphate coatings, but are 
chromium-chromate in nature. They 
become part of the metal itself 
rather than a film, and do not have 
any effect upon metal thickness. New- 
er chromate finishes resist abrasion 
exceptionally well. Color and corro- 
sion resistance of the coating vary 
with its thickness. 

All aluminum alloys and forms 
can be coated by the chromate method, 
and application times can be as low 
as 30 sec. By preventing the formation 
of the normal oxide coatings on alu- 
minum, the chromate coatings are an 
aid in welding that metal. There are 


Chemical resistance is one of the major reasons why epoxide coatings are coming into prominence. Hot caustic failed to affect the 


but ate away the untreated sample (left) and undercoated sample (right). 
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Irregularly shaped steel parts can be coated with aluminum in a new process developed 
by GM Research Laboratories. The coating is used to resist corrosion and, in some cases, 
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fo resist heaf. 


cases where the aluminum is coated 
and then stored briefly and welded 
later on without special treatment. 

Procedures have been developed to 
provide thicker anodized coatings fo: 
iluminum. By the new method, coat 
ings with denser structures than pre 
viously attained, and in thicknesses of 
from 0.001 to 0.005 in., are built Ip 
he net result is vastly superior abra 
sion resistance than the thin coatings 
The process is best suited to aluminum 
alloys 2S, 3S, 52S, 61S and 75S. 

A new aluminum alloy has been 
developed to take a brilliant Alumi- 
lite coating that makes possible the 
use of aluminum as a replacement for 
chromium plating and stainless steel 
as automotive trim. The new alloy, 
called C57S, looks like high purity 
aluminum, but has better mechanical 
properties. If desired, the Alumilite 
coatings can be in various colors. 

While coatings for aluminum have 
received considerable attention, fin- 
ishes for steel have not been neg- 
lected. Of two of the more recent 
improved coatings, one is primarily 
for appearance as well as corrosion 
resistance. The other is chiefly for 
corrosion resistance. 

The use of aluminum as a protec- 
tive coating for steel is increasing 
rapidly. Although not a serious com- 
petitor of galvanizing, aluminum 
coating is now an important finishing 
method for many steels. The older 
dip-coatings have usually been ap- 
plied in the steel mill and upon occa- 
sion interfered with subsequent fab- 
ricating processes. Now, by means of 
a new dip coating procedure, the alu- 
minum is deposited after fabrication 
and sound coatings can be deposited, 
even on complicated shapes. Careful 
control over the tank lining, racks 
and the salt composition are most 
important in the process. 

Jet black coatings for steels seem 
to come to the fore in periods of 
war production when shiny surfaces 
must be concealed. Now comes a 
new blackening process which is said 
to be much superior in corrosion re- 
sistance to earlier coatings of this 
type. An added feature is the ease 
of use. The blackening is applied 
in water solutions at low tempera- 
tures. After drying, surfaces are oiled 
or waxed for better appearance and 
corrosion resistance. 

Tungsten carbide is now being 
used as a coating material for metals 
to add to their hardness and wear 
resistance. The carbide coatings are 
thin and ductile and are applied by 
a process now known as flame plat- 
ing. It is the only known way of de- 
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REVIEW AND FORECAST 


vositing undiluted tungsten carbide 
a | can also be used with other high 
ting point materials. Powdered 
,sten carbide is used to deposit 
ings which can vary from 0.0005 
020 in. The base metal is not 
ed to over 400 F in the process. 
ling between coating and base 

is best when the coating is used 
.n the softer metals. 
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‘ Applications for the hard, ductile 
and wear resistant coating include 

. plug gages, burnishing broaches and 
3 core rods for powder metallurgy 
- pressing. Another possibility is to 
- increase die life of dies used with 
a] abrasive materials. 
y Tungsten carbide is also deposited 
ty as a hard facing material by another 
al method. In this automatic process, 
te which uses the inert-gas-shielded arc 

method, powdered tungsten carbide 
we re 4 is deposited in a pool of molten base 
m” metal by means of a hopper behind ae 
va the arc. The process is fast and pro- In a process known as flame plating, tungsten carbide is flame sprayed on metal parts 
5 vides the quality of the oxyacety ene to provide added wear resistance. On this spindle, bearing surfaces have been so 
“a deposition methods. treated. After spraying, the areas are ground down fo final size. Other high melting 
"y point materials can be similarly used as coatings. 
‘or 
CC- 
ng s 
= | *Processing Methods 
1m 
ing 


ler | j It is seldom that spectacular 
“P p changes take place in the fields of fin- 





Ca- sishing, welding and joining, and heat 
ab. Ftreating. The same is true this year. 
buts It is equally true that developments in 
lu sthese fields cannot be predicted with 
=] many degree of accuracy. However, 
ed, pover a longer span of time, we can 
ful s observe that many improvements have 
cks been introduced rather quietly that 
10st soon have had a profound influence 
»0N major segments of industry. 
em By For example, in heat treating, salt 
Of Bebath heating and automatic flame 
ices heating were rather slow to catch 
$s a hold; but now they are exceedingly 
said Important processes in treating metals. 
re- In other processing fields, as well as 
this in heat treating, control is becoming 
“e more and more important to assure 
C 


proper results and uniform results 
era- from piece to piece. 


coe Too, more and more processes are 
. being converted to automatic opera- 
ind tion and are being speeded up in 
pins 


| Many instances to raise output and re- 
tals Beduce handling between operations. In 





veal other cases, operations are being com- 
are bined Examples of the latter are 
1 by annealing and restoring carbon in one 
at: ‘ furnace operation, or brazing and heat Progress in welding has been directed toward easier and more sound welds in aluminum, 
de ‘ feating in one salt bath operation, stainless steels, magnesium and the newer metals such as titanium and zirconium. 
> 
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particularly in treating aluminum. 
Among the newer trends in materials 
processing are: 


Heat Treating 


There is considerable competition 
building up between automatic flame 
hardening and induction heating for 
jobs requiring localized hardening in 
which required quantities are high. 
Both have advantages for certain 
kinds of work, with induction-harden- 
ing best for regular cylindrical or 
round shapes and flame hardening 





machines for irregular areas, where 
close control over depth of hardness 
must be extremely close. It is likely 
that both types of machines will con- 
tinue to find an increasing number of 
applications. 

In an unusual use of gas heating, 
shells made of SAE 1010 steel are 
annealed between cold forming op 
erations by fast heating with gas, 
rather than by the former salt bath 
heating. The new method requires 
only 2 min, as compared to 1 hr 
formerly required. A rotary gas fur- 
nace is used to anneal the mouth end 





Improvements in heating and quenching techniques for hardening steels are making pos- 


sible the use of less highly alloyed materials, saving on strategic elements and reducing 


costs. 





As uses for the newer hard materials become more general, ways must be found to cut 


them. 


page 229 for complete list of available Manuals. 
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Recently several spark cutting methods have come into prominence which are 
well suited to shaping carbides and refractory metals. 


Reprints of this (and other) Manuals are available at 25¢ each until supply is exhausted. See 
Write for quotations on quantities of 100 or more. 
Address requests to Reader Service Dept., MATERIALS & METHODS, 330 W. 42nd St., New York 36, N. Y. 





of each shell prior to tapering. The 
shells are actually under heat for | 
min, 47 sec. Heat varies from 1759 
l' at the mouth end down to 1159 


fF, 414 in. away. Parts are then air 
cooled. 

An interesting new furnace is 
ised now in steel mill production, 
its features could be applied in shops 
working on parts treatment. The 


furnace is a continuous annealing 
set-up which, at the same time, re. 
stores carbon to the steel being 
treated. In its present use the furnace 
handles bars up to 6 in. and wire 
coils up to 54 in. An interesting sys- 
tem of controls supervises time, heat 
and atmospheres in six zones of the 
furnaces. Indicators in each zone 
show conditions in that area and 
permit the making of any changes 
that might be required. 


Joining 

There is steady improvement in the 
processing for the joining of metals 
Even though there are many develop- 
ments en route which strive to reduce 
the welding and joining required 
to produce certain assemblies, the 
amount of welding being done con- 
tinues to increase. Of course, much 
of the present research is devoted to 
problems in joining titanium along 
with improving the welding of alu: 
minum and magnesium. 

For years, carbon steels have te- 
sisted the newer welding methods, but 
an adoption of sigma welding (inert: 
gas shielded metal arc) using a nev 
argon-oxygen process is now being 
used. A combination of 5 oxygen, 
95% argon is the shielding medium 
The carbon steels can be welded 2 
higher speeds and lower currents 
Killed and semi-killed steels are mos 
suited to the process because of the 
porosity in ruined steels. Under spe- 
cial conditions thin steels under 1/16 
in. can be welded, but 3/16 to >; 
in. are the most satisfactory thick: 
nesses. When low carbon steels art 
being welded, 2 rod of the same car 
bon content is employed. For higher 
carbon steels, the rods require a suf 
plus of carbon. 

In the section of this review de 
voted to coatings and finishes, refer 
ence is made to a new method 0! 
hard facing metal with tungsten cat 
bide. The method using inert-gas 
shielded arc methods, deposits pow: 
dered tungsten carbide in a pool 0! 
molten base metal from a hopper be 
hind the arc. 
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is a faster-than-normal corrosion 
of a metal which takes place when these two conditions 
exist: (1) two metals having differing electrochemical 
potentials are in electrical contact; (2) both are sub- 
merged in an electrolyte. Under these conditions the 
less noble metal corrodes more rapidly than it would if 
placed in the solution by itself, while the more noble 
metal corrodes more slowly. Generally speaking, the 
greater the difference in nobility of the two metals— 
the stronger the tendency for galvanic corrosion. 


Galvanic corrosion 


The Galvanic Sertes—lIt is possible to tell the tend- 
encies of metals and alloys to form galvanic cells by 
consulting the Galvanic Series chart. The materials 
grouped together have no strong tendency to produce 
galvanic corrosion on each other. But putting together 
materials from different groups can result in galvanic 
corrosion of the metal higher on the list. The farther 
apart the metals are on the list, the greater the tendency 
toward galvanic corrosion. 


Anode and Cathode Areas—The areas of two ma- 
terials forming a galvanic couple have a lot to do with 
the amount of corrosion which results. In many cases 
the rate of galvanic corrosion is determined by the ratio 
of the cathodic metal’s area to the area of the anodic 
metal. For example: if a piece of steel having 2 sq in. 
of surface is coupled to a piece of copper with a 100 
sq in. of area, the galvanic corrosion rate of the steel 
would be about 50 times faster than if the two metals 
had the same area. 


For this reason it is necessary to avoid galvanic 
couples where the exposed area of the more noble metal 
(cathodic) is greater than the less noble (anodic). For 
instance, it would be dangerous to use steel rivets in 


copper plates, but safe to use copper rivets in steel 
plates. 


Preventing Galvanic Corrosion—When galvanic cor- 
rosion is responsible for a metal failure, poor choice of 
materials is often responsible. Where galvanic corrosion 
is possible, combinations of metals as close together as 
practical on the chart should be selected . . . and com- 
binations where the less noble metal has a relatively 
small area (compared to that of the more noble metal 
with which it is coupled) should be avoided. Efforts 
should be made to increase the resistance of the gal- 
vanic circuit by insulation. 
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Galvanic Series in Sea Water 
Corroded End (Anodic, or Less Noble) 
Magnesium 
Magnesium Alloys 
Zinc 
Galvanized Steel or 
Galvanized Wrought Iron 








Aluminum 
(52SH, 4S, 3S, 2S, 61ST, 53ST in This Order) 
Alclad 


Cadmium 








Aluminum 
(A17ST, 17ST, 24ST in This Order) 


Mild Steel 
Wrought Iron 
Cast Iron 
Ni-Resist 
13% Chromium Stainless Steel Type 410 (Active) 
17% Chromium Stainless Steel Type 430 (Active) 


50-50 Lead Tin Solder 
18-8 Stainless Steel Type 304 (Active) 
18-12-3 Sgainless Steel Type 316 (Active) 


Lead 
Tin 
Muntz Metal 


Manganese Bronze 
Naval Brass 


Nickel (Active) 
Inconel (Active) 

















Yellow Brass 
Admiralty Brass 
Aluminum Bronze 
Red Brass 
Copper 
Silicon Bronze 
Ambrac 
90-10 Copper Nickel 
70-30 Copper Nickel 
Comp. G-Bronze 
Comp. M-Bronze 


Nickel (Passive) 

Inconel (Passive) 
Type 410 Stainless Steel (Passive) 
Type 430 Stainless Steel (Passive) 


18-8 Stainless Steel Type 304 (Passive) 
Titanium 
Hastelloy C 
Monel 
18-12-3 Stainless Steel Type 316 (Passive) 
Graphite 
Protected End (Cathodic, or Most Noble) 














Courtesy of The International Nickel Co., Inc. 
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Fast, economical, and satisfactory fabrication 
of stainless tubing calls for a close watch be- 
tween its tough working properties and the 
production methods required to work the tub- 
ing to specific job requirements. It is well to 
bear in mind that the large number of avail- 
able stainless analyses vary widely in their hot 
and cold working properties, as well as in their 
chemical and physical characteristics. Match- 
ing the workability of both seamless and 
welded stainless grades to spinning, swaging, 
expanding, upsetting, bending, forming, and 
other fabricating methods is a specialty at 
B&W. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 
General Offices & Plants 


} Welded Stainless Steel Tubing 
Carbon Steel Tubing 


Beaver Falls, Pa.—Seamiess Tubin 
Alliance, Ohio—W 


Sales Offices: Beaver Falls, Pa. ° Boston 16, Mass. * Chicago 3, Ill. 
Cleveland 14, Ohio * Denver 1, Colo. * Detroit 26, Mich. ® Houston 19, Texas 
Los Angeles 17, Col. . New York 16, N. Y. * Philadelphia 2, Pa. 
St. Lovis 1, Mo. ° San Francisco 3, Cale °* - $yracuse 2, N. Y. 


TA-1682S Toronto, Ontario * 
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Whenever you have a question 
concerning stainless tubing fabri- 
cation — for mechanical or pres- 
sure applications—you can count on 
Mr. Tubes—your local B&W Tube 
Representative to come up with a sound, prac- 
tical answer. The incomparable technical serv- 
ice to stainless tube users he represents has 
saved production time, money, and materials 
for many a fabricator of stainless tubing. 


Always a handy reference on ordinary fabri- 
cating techniques is Technical Bulletin TB-1. 
Send for a copy. 





B&W STAINLESS 
CROLOY TUBING 


B&W AISI 

Croloy Type No. 
Croloy 18-8 H-C 302 
Croloy 18-8 Si 3028 
Croloy 18-8 F-M 303 
Croloy 18-8 S 304 
Croloy 18-12 305 
Croloy 20-10 308 
Croloy 25-12 309 
Croloy 25-12 Cb re 
Croloy 25-20 310 
Croloy 16-13-3 316 
Croloy 16-13-3 Cb ots 
Croloy 18-13-3 317 
Croloy '8-8 Ti 321 
Croloy 12-8 Cb 347 
Croloy 12 T 403 
Croley 12 410 
Croloy 12-2 414 
Croloy 12 Al 405 
Croloy 18 430 | 
Croloy 22 443 
Croloy 27 446 
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Designations and Applications of Chemical and Electrochemical Treatments 
for Magnesium Alloys 














Designation 
Name of U. S. Navy Method of 
Treatment Dow |___ Bu. Aero Air Force AMS Application Uses 
Solvent — | — — — Rinsing, vapor de- | Removal of large amounts of oily matter 
Cleaning greasing, or emul- | prior to alkaline cleaning. Precleaning step 
i | sion type cleaning | prior to painting. 
; a wi a, ee ee! ee, je MR sos Rie tikes: id ee eee 
4 Alkaline MIL-M-3171 | MIL-M-3171 — | Hot solution as a | Degreasing prior to chemical treatment. 
Cleaning soak cleaner or as | Also to remove old chemical finishes. 


| electrolytic cleaner 


Chromic Acid ts MIL-M-3171 | MIL-M-3171 — Immersion in chro- | Removal of oxide, old chemical finish, and 

Pickle mic acid solution graphite forming lubricants. 

Sulfuric Acid — Immersion Removal of oxide and surface contamination 

Pickle | from rough parts with. some dimensional 
| loss; also for pickling after sand or shot 
| blasting. 

Nitri-Sulfuric — MIL-M-3171 | MIL-M-3171 | Immersion | Same as sulfuric acid pickle. 

Bright Pickle 1S | ~~ — _ Immersion | To give attractive bright finish for ‘‘shelf 
| life’’. 

Acetic Acid - - Immersion | To provide attractive ‘‘matte’’ finish for 

Pickle M-1 alloy. 

Chrome Pickle 1 MIL-M-3171 | MIL-M-3171 2475 | Chemical Dip Im- | Applied to fabricated magnesium for protec- 

Type I Type I mersion tection during shipment and storage. Used 





where low electrical resistance is needed for 
bonding. Satisfactory paint base 


MIL-M-3171 | MIL-M-3171 2475 | Chemical Dip Im- | Maximum protection and paint adhesion 
Pickle (Acid) Type Ill Type Ill mersion with practically no effect on dimension of 
parts. Satisfactory paint base for all types of 
exposure approved by Army and Navy. 


a 

Lo 

oa 
re 


a | 


Dichromate 


Dichromate Pickle g | MIL-M-3171 | MIL-M-3171 2475 Chemical Dip Im- | Same as dichromate pickle (acid). 


















































| 
(Alkaline) | Type III Type III | mersion | 
Galvanic | 9 | MIL-M-3171 | MIL-M-3171 — | Electrochemical | Recommended for M-I alloy interchangeable 
Anodize | TypeIV | TypeIV | with chrome pickle on other alloys. Satis- 
| factory paint base for all types of exposure. 
Sealed Chrome 10 | MIL-M-3171 | MIL-M-3171 — | Chemical Dip Im- | Alternate for dichromate pickle if dimen- 
Pickle | Type II Type II mersion sional loss can be tolerated. Can also be 
used on M-I alloy. Satisfactory paint base 
| all exposures. 
Caustic Anodize 12 | an | — — | Electrochemical | Protective and decorative finish. Available 
% | _ variety of colors not suitable as paint base. 
Manodyze | — — — — | Electrochemical | Protective and decorative finish. Satisfactory 
- | paint base. 
HAE. phy _ | ~- | — | Electrochemical | To provide resistance to salt water corrosion 
| | | and high temperature resistance. Excellent 
‘k | paint base for all types of exposure. 
Plating — | ~ — | | Chemical Dip(Zinc) | Decorative finish. Good resistance to atmos- 


and Electroplating | pheric corrosion. 











NOTE: Manodyze was developed by Consolidated-Vultee Aircraft Corp.; H.A.E. by Pitman Dunn Laboratory at Frankford Arsenal; and most of the other 
treatments listed, by Dow Chemical Co. 


. Courtesy of ‘The Magazine of Magnesium’’ 12] 
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Were Metals Yive Up Iheve Sect 


Suppose you wanta metal to combat 


some particularly destructive set of 


service conditions. 
Here’s a man who can help you. 


He’s one of INco’s staff of engi- 
neering specialists and metallurgists. 
His primary responsibility is to de- 
termine how well a material qualifies 
for its intended use. 


Often, he can find an answer to 
your problem among the metals and 
alloys he works with daily. He can 
tell you which of the Inco Nickel 
Alloys offers the most promising 
answer to your problem—and he can 
tell you just as frankly when a prob- 
lem is outside the known scope of 
what the Inco Nickel Alloys can do. 


Suppose, for example, you were 
caught in a predicament where you 


had to find a corrosion-resisting ma- 
terial with greater strength and 
hardness than you can get even in 
Monel®. He can name you an age- 
hardenable alloy that has the same 
excellent resistance as Monel plus 
mechanical properties you would ex- 
pect to get only in a heat-treated al- 
loy steel. Non-magnetic, too, down 
to —150° F. below zero. It is “K”® 
Monel, one of the INco Nickel Alloys. 


Maybe high temperatures compli- 
cate your problem. In that case he 
would study the service conditions 
and weigh out all the possible an- 
swers to your problem. Inconel “X”’® 
is just one of a number of heat-resist- 
ing Inco Nickel Alloys that include 
Inconel®, the Nimonics, and the new 
Incoloy® — each one with different 


characteristics that make it best 


Inco Nickel Alloys 


MONEL® + “R”@® MONEL + “K’@ MONEL + “KR” @® MONEL “S’’® MONEL + NICKEL 


suited for different types of high 


tem peratu re problems. 


Remember this man. He can tell 
you where nickel alloys may safely 
be used to replace others containing 
even more critical metals. He can 
save you a lot of trial-and-error ex- 


perimentation. 


If you are wrestling with any 
problem that involves metals, let 
him lend a hand. There’s no charge, 
no obligation. If one of the INco 
Nickel Alloys cannot solve your 
able to 


recommend another metal that 


problem, he may be 


will. A note to “Technical Service” 
at this address will receive prompt 


attention: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N.Y. 


ff, 


LOW CARBON NICKEL +» DURANICKEL® + INCONEL® «+ INCONEL "'X""® +» INCOLOY® + NIMONICS® 
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Materials Data Sheet 


Low Expansion Nickel Alloys 


Alloys which have become most widely used are 36% nickel (Invar) for low expansivity up to about 400 F, 42% 
for temperatures up to 650 F, and 47 to 50‘ 


o nickel for temperatures up to 1000 F. 
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Ni 36 Ni 42 Ni 47-50 
COMPOSITION, % Fe-Rem. Fe-Rem. Fe-Rem. 
PHYSICAL PROPERTIES 
Density, Lb/Cu In. 0.292 0.292 0.296 
Melting Point, F 2600 2606 2600 
Thermal Cond, Btu/Hr/Sq Ft/ Ft F, 68-212 F 6.05 6.2] 6.91 
Coeff of Exp per F: 
200 F to OF 1.10 x 10°* 3.42 x 10°% 5.37 x 10°6 
OFto 200 F ).70 x 10°* 3.18 x 10°% 5.55 x 10° 
200 Fito 400 F 1.50 x 10°f 2.97 x 10°% 5.55 x 106 
400 Fto 600 F 6:35:x i0™ 3.15 x 10°6 5.55 x 10° 
600 Fto 800 F 8.61 x 10° 5.50 x 10-6 5.60 x 10° 
800 F to 1000 F 9.48 x 10 8.55 x 10-6 7.26 x 10° 
Spec Ht, Btu/Lb /F: 77-212 F 0.123 0.12] 0.120 
Elect Res, Microhm-Cm @ 68 F 8] 70 48 
MECHANICAL PROPERTIES 
Mod of Elast in Tension, Psi 21 x 106 22 x 106 24 x 108 
Tensile Str, 1000 Psi: 
Annealed 70 76 82 
Cold Worked 90 120 140 
Yield Point, 1000 Psi: 
Annealed 24 28 31 
Cold Worked 7 
Elong in 2 In., %: 
Annealed 6 38 4] 
Cold Worked 20 
Reduction of Area, %: 
Annealed 68 70 72 
Cold Worked 60 a 
Hardness: 
Annealed (Bhn) 143 156 170 
Cold Worked (Rockwell) B100 B103 
Mod of Rigidity, Psi 8.1 x 106 8.5 x 106 9.3 x 108 
Poisson's Ratio 0.290 0.290 0.290 
THERMAL TREATMENT 

Annealing Temp, F Soften progressively in range 1000 to 2300 F 
FABRICATING PROPERTIES 

Hot Working Temp Range, F to 2300 F to 2300 F to 2300 F 


Machinability Index 
Weldability 


Se 


CORROSION RESISTANCE 





AVAILABLE FORMS 


—.. 


USES 











| Can be welded by acetylene torch, metal arc, carbon arc, resistance methods. 


Machine best at a hardness of about Rockwell C 20. 








textile 


thermostatic bimetal 


400 F) 


Resistant to atmospheric corrosion and to fresh and salt water. 








Bars, plate, sheet, strip, wire, tubing, forgings, castings. 


Length standards, instru- 
ments, hypodermic syringes, 


machining parts 


(to 


Higher temperature ther- 
mostatic bi-metal, instru- | expansion applications 


ments, glass sealing (temp | (temp to 1000 F). 
to 650 F). 


Higher temperature low 
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Courtesy of The International Nickel Co., Inc. 








Dry Shaft 


Annealing Retort 
Length, 18’; Diameter, 13” 


Radiant Tube Assembly 
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sas iv THERMALLOY* 


Jet Rings Now you can obtain cylindrical shapes, such as 
those illustrated here, centrifugally cast in high 
heat-resistant THERMALLOY. The advantages of 
centrifugal casting, as opposed to static casting, 
include: improved uniformity of wall thickness; finer 
grain structure and higher density; lower finishing 
and machining costs...resulting from improved 

dimensional control. 

Center Post Fixture with We are equipped to produce horizontal sand and 
Centrifugally Cast Post P permanent mold castings in sizes from 31%” to 20” 
“ O. D. up to 96” in length; in vertical permanent 

mold from 20” to 34” O. D. 
Write for the new Centrifugal Casting Bulletin, or 
call your nearest Electro-Alloys Sales Office. Electro- 
Alloys Division, 2086 Taylor Street, Elyria, Ohio. 


* 


*Reg. U.S. Pat. Off. 


AMERICAN 


“Brake Shoe || —_ELECTRO-ALLOYS DIVISION - 


B.t.¥. 8&8 A, OHIO 
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New Materials 





and Equipment 





Low Alloy Steel for High Temperature Applications 


Development of a ferritic or relatively 
low alloy steel for high temperature ap- 
plications has been announced by Crucible 
Steel Co. of America, Pittsburgh. Desig- 
nated as Crucible 422, the new steel is 
said to satisfy the design engineer's need 
for high strength bolts and 
modern steam and gas turbines. Type 422 
contains less than 1% nickel, small 
amounts of vanadium, molybdenum and 
tungsten. Its principal alloy content is 
13% chromium. 

According to the company, the ferritic 
steels have several advantages over the 
austenitic types, including lower thermal 
coeficient of expansion, better thermal 
corfductivity, and higher damping 
capacity. 

Crucible 422 
standards for 


tor 
i 


blades in 


meets the following 
a satisfactory ferritic steel 
service above 1000 F: 

|. Stress rupture and creep strength at 
least equivalent to those of 
steels at 1000 and 1100 F. 


austenitic 


2. Reasonable structural stability. 

3. Adequate scale resistance. 

4. Maintenance of good _ ductility 
(workability) at service temperature and 
at room temperature subsequent to a long 
period of service. 

5. High notched stress-rupture strength 
at service temperatures. 

6. Good combination of room tempera- 
ture strength and ductility obtainable by 
heat treatment. 

In the company’s laboratory, hundreds 
of samples of various analyses were put 
to the tests of a minimum standard for 
steel used to make bolting for turbines 
and other machinery involving elevated 
temperatures. Tests focused attention on 
the 12% class, with other elements care- 
fully balanced to provide the desired 
strength factor. The combination of tung 
sten and molybdenum along with vana- 
dium gives the steel good resistance to 
tempering. Molybdenum appears to have 
the beneficial effect of maintaining high 





Here a creep strain measurement of the 


new low alloy steel for high temperature 


applications is being taken. 


toughness. The content of chromium pro 


vides resistance, a main factor in 
withstand high temperature 


steam, or products of combustion. 


scale 
steels that 





Two New Aluminum Alloys 


Aluminum Co. of America, 801 Gulf 
Bldg., Pittsburgh 19, has announced the 
development of two alloys, highly resist- 
ant to corrosion, and designed for use 
in welded assemblies (such as pressure 
vessels), tanks and highway transporta- 
tion equipment. Designated as XA54S and 
XC56S, the new alloys permit the use of 
section thicknesses that are approximately 
one-half or less of any other aluminum 
alloys commonly used for similar pur- 
Poses, 

Alloy XA54S belongs to the aluminum- 
Magnesium alloy family and has mechani- 
cal Properties between those of 52S and 
6S. Sheet and plate are available in the 
annealed and intermediate work-hardened 
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tempers. 

XAS54S is said to be well-suited for 
such applications as: welded ship super- 
structures and barges; such items as pres- 
sure vessels and heat exhanger shells, used 
in connection with tonnage oxygen plants 
and the manufacture of fertilizer solu- 
tions; and for liquid and bulk hauling 
equipment such as tank trucks and trailers, 
dump trucks and other special purpose 
equipment. 

XC56S is similar to the well-known 
Alcoa 56S alloy used extensively for wire 
products and venetian blinds, except that 
the composition has been altered to im- 
prove its welding characteristics. It is 
recommended for general use in the an- 





nealed (—0O) and hot rolled (—H112) 
tempers. 

The new alloy is suitable for various 
types of welded structures where strengths 
higher than those obtainable in 52S and 
XAS54S alloys are required. Commercial 
evaluation of XC56S has not been carried 
as far as XAS54S, but laboratory tests in- 
dicate that in the annealed (—0) and hot 
rolled (—H112) tempers, XC56S_ has 
weld strengths about 25% higher than 
XA54S in these same tempers. 

Both alloys are weldable using inert 
gas metal arc process (argon tungsten) 
Or semi-automatic inert gas metal arc 
process. The welds are ductile and have 
high elongation. 
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New Materials and Equipment continue 





The new rubber-to-metal bonding process 
has been used here to bond the outer 
portion to the hub. 






Special Process Bonds Rubber to Metal 


Advance Rubber Ce Inc., 1702 Wash 
ington Ave., N. Minneapolis, Minn., has 
announced the development of a special 
process that bonds natural, synthetic or 
silicone rubber to metal. Reduction of 
the number of separate parts, and speed- 
up of assembly and reduced inventory 
will be of special interest to manufac 
turers in practically all metal-working 
helds. 

The new method allows parts with 
metal cores to be ground concentric to 
tolerances of 0.002. This cannot be 
done with rubber alone. Nuts and bush- 
ings of rubber and metal can be tightened 


without breaking, where plastics an 
fibers would break and leave marks, 
cording to the company. Metal can b 
used in many rubber items where rigidit 
as well as resiliency is required. 

Valves covered with rubber are said 
outperform valves of plain metal. Bett 
seating is obtained at low or high pr 
sures, even where grit is encountered 
New synthetic rubber washers in the 
plumbing industry reduce water absory 
tion, but equal the resiliency of rubbe: 
washers. Rubber insert backings on hy 
draulic cups give support that cannot be 
obtained by solid rubber 





Practical Method for Electroplating Rhodium 


What is said to be the first practical 
method for electroplating rhodium to 
thicknesses as great as 0.001 in., thus im- 
parting the properties of pure rhodium 
to base metals, has been announced by 
Technic, Inc., Box 965, Providence 1, 
R. I. In the past, rhodium plating has 
been limited to thin, porous flash de 
posits of 1 to 10 millionths of an inch 

The new method employs company 
rhodium plating solutions. In general, the 


company recommends that use of rhodium 
be considered wherever extremely corro- 
sive conditions are encountered. In view 
of the metal’s resistance to all acids, al- 
kalis and most corrosive chemicals, it 
can be used for plating laboratory instru- 
ments, electronic components, high purity 
pharmaceutical process equipment and 
chemical process equipment. 

Specific applications recommended are 
in the production of relays, tubes, tuned 


lines, moving contacts, switches, printed 
circuits, inductance tuners, safety devices 
decorative finish, and _tarnish-proof 

flectors and mirrors. Introduction of th 
new method also suggests many applica 


sku 


tions in the electronic and electrical in 
dustries to solve problems that now fac 
lesign engineers. Such applications ha 
already proved their worth in Englat 
but have not as yet been thoroughly 

vestigated by the United States 
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Seamless light-wall tubing up to 2 1/16-in. 


O.D. is currently being offered. 


126 


Seamless Light-Wall Tubing Offered in Large Sizes 


Superior Tube Co., Norristown, Pa., 
has announced an increase in the size 
range of its seamless light-wall tubing 
from 14% in. O.D. max. to 21/16 in. 
O.D. max. Heretofore, specialty tube mills 
have offered the larger diameter light- 
wall tubing only in welded grades. The 
increased size range is expected to in- 
crease the number of applications of light- 
wall tubing, particularly where pressures 
exceed the limits for welded tubing. 

Present applications include bellows for 
industrial and aircraft instruments, flexible 
metal hose for the aircraft, food and 
chemical industries, and low pressure heat 
exchanger tubes. 

Superior’s large diameter tubing is 
furnished in three stainless analyses— 
AISI Types 304, 321 and 347—and in 
monel metal. It is produced with a pickled 
or standard bright finish and in three 


tempers: fully annealed, half-hard drawn 
and full-hard drawn. Length range 1 
from 5 to 22 ft in random, multiple or 
cut lengths. 

Minimum and maximum wall thickness 
for various sizes of tubing are as follows 


Min. Max 
O.D Wall Wall 
to 7 in. incl. 0.006 in. 0.035 in 


1 in. 0.007 in. 0.03510 
1g in. 0.008 in. 0.035 in 
114 to 1% in. incl. 0.010 in. 0.035 10 
114 to2 1/16 in. incl. 0.010 in. 0.02510 





Standard O.D. tolerances are +0.00° 
in., —0.000 in. on tubing up to 1¥)-10 
O.D. exclusive and +0.010 in., —0.00! 
in. on tubing 114-in. O.D. to 2 1/16-i0 
O.D. inclusive. Wall thickness toleranc 
is 10% on all sizes 
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Low-Cost, High Impact Plastic Developed 


Im-Plast, a family of new low cost, 


rmosetting plastics, said to have ex- 
emely high impact values over wide 
ranges of temperature, as well as excellent 
been 


Me Ire Sc 


hemical resistance, has _ recently 
veloped by the Richardson Ce 


rk, Ill 


Light 
battery 


weight, 
containers are 


automotive-type storage 
being 


costs 


currently 


made from this new material at 


comparable 


being currently used, but with qualities 


with conventional products 
greatly exceeding those of the highest im- 


pact containers now available. 


New Materials and Equipment continues 





The plastic’s qualities of electrical re 
sistance, low water absorption and mold 
ability, combined with its low cost, high 
impact values and chemical resistance are 
said to make it ideal material for mold 
ing radio cabinets and a wide range of 
industrial parts. 





Welding and Forming Operation Combined in One Unit 


Demands for a combination 


nine ana 


forming 
welding machine have been 
inswered through the joint efforts of 
Struthers Wells Corp. and Federal Ma- 
¢) and Welder Co., Overland Ave. 
Warren, Ohio. The unit consists of a 
Struthers Wells Quadruplex Tangent Ben 
ler with a Federal Machine and Welder 
Co. Welding Component mounted on a 


QTR LP MARR 


raised and lowered with 
to make the form 
possible The 


produced to 


which ts 
achine sequence 
ration 


} 


tly DCINY 


units are 
form and 
cabinets 


wide range of appliance 


liners 
In operation, material is first placed in 
bending machine 
then the ope rator’ presses a button to 
the fully 


lower dies of the 


automatic forming and 


The bender forms the cabi- 
net to the desired shapes and the last ben 
der operation limit 
which initiates the automatic welder cycle 


welding cycle 


actuates a switch 
At this point, the welder beam is lowered 
and automatically latched to the mafe 
bender die. The welding guns then en- 
gage the cabinet and make the welds. The 
guns retract, the beam unlatches and 
raises to dwell position. At the time the 
welding beam starts to retract, the bend- 
ing wings of the tangent bender also re 
turn to their initial position. The cabinet 
assembly is then automatically lifted to 
a position where it will easily clear the 
male die for unloading. 
Production costs are said to be mate- 
rially reduced by an installation of this 


type compared with conventional methods 





combines 


This unit welding and joining 


in one operation. 


of forming in a bender and then trans- 
Only 
one operator is required to perform both 


operations. 


ferring to a separate weld station 





: A complete line of vinyl adhesives is 
j currently being manufactured by Chemical 
| Development Corp., Danvers, Mass. Used 

tor bonding vinyl plastics to themselves 

; and to wood, metal, glass, acrylic plas- 
tics, cloth, and many other substances, 
“4 the new materials are easy to apply and 
k do not require heat, pressure, or any spe- 
clal surface preparations. Three products 

‘re now available, and each is suggested 

nat a special set of conditions. The resins, 
Clvents and other ingredients have been 
nulated to produce a quick “bite” or 

ctration of the surface and a very fast 
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Vinyl Adhesives Offer Many Advantages 


initial tack or bond. One is a mixture of 
several solvents and penetrants; the others 
are bodied or slightly viscous solutions 
which dry to a hard non-tacky coating. 
CD Cement #201 consists of several 
strong solvents and penetrants and was 
developed specifically for bonding vinyl 
film to itself. Although fast acting, this 
material produces a minimum of curl on 
thin film but still gives a strong bond. 


CD Cement #202 is a _ bodied or 
slightly viscous adhesive intended pri- 
marily for bonding vinyl film to itself. 


It has a very quick initial bond and is 


of particular value where fast assembly 
is essential or for use on rough or 
poorly-mated surfaces. It has already 
proved of great value for cementing 
seams on bags and curtains and many 
similar applications. 

CD Cement #203 is an extremely ver- 
satile adhesive for bonding vinyl plastics 
to metal, glass, paper, leather and other 
surfaces. It is said to produce a quick 
initial bond and to be very fast setting. 
This is a bodied adhesive and is easily 
applied by brush, machine, or other con- 
ventional methods. 
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New Materials and Equipment continues 








Flexibility of the new high-strength hard- 
board is demonstrated here. 


High-Strength Hardboard Announced 


Volume production of a new high 


strength hardboard panel with extreme 
flexibility has been announced by Ana 
cores V eneer, Inc., Anacortes, Wash 


According to the company, laboratory 
production 


panel called Armorbord has a degree of 


tests on initial show _ the 
shock resistance unparalleled in the board 
field and it is so flexible, a strip of board 
Yg-in. thick can be bent into a right cir- 
cle about the size of 


cracking the surface. 


a hatband without 


The board's unusual resistance to im- 
pact is said to make it ideal for such 


punishing jobs as crating. Its high flexi- 


bility makes it particularly useful whet 
ever curved surfaces are required in prod 
uct manufacture. Also suitable for estab 
lished applications in the building field 
like underlayment for floors, wall panel 
ing and cabinet work, Armorbord in th 
highly stable under 


conditions, and it 


\4,-in. thickness is 


changing moisture 
physical properties exceed all minimun 
standard 


government specifications for 


hardboard 

Made in |,-, 
nesses, the board is light tan with a hard 
painting and 


3/16- and \4-in. thick 


satiny surface good for 


highly resistant to wear. 





Urea Molding Compound Developed for 


Expanded use of thermosetting plastics 
tor large housings in color are forecast 
in an announcement of a new housing 
type urea molding material by the Plaskon 
Div., Libbey-Owens-Ford Glass Co., To- 
ledo 6. 

According to the company, the mate- 


rial has proved itself superior to pre- 


Housings 


vious urea molding compounds produced 
for this type of application, particularly 
for radio cabinets and clock cases. It is 
said to be readily moldable, and in 
molded form to have superior quality and 
surface appearance and greater luster than 
compounds formerly used in this type of 
application. The new material is non- 


electrostatic, high in dielectric strength, 
scratch resistant and noncombustible. 

The announcement of the housing type 
material appears simultaneously with Plas 
kon's announcement that its urea and 
melamine molding compounds are avail- 
able in the 29 popular House & Garden 
Colors for 1953. 








This new ceramic tumbling media is being 


used in a variety of deburring and tum- 
bling applications. 


Ceramic Tumbling Media for Finishing Materials 


Crown Pebs, a newly developed tum 
bling media for barrel tumbling, de-bur- 
ring and finishing, have been introduced 
by Crown Rheostat & Supply Co., 3465 
N. Kimball Ave., Chicago. They are cur- 
rently being used in a various assort- 
ment of deburring and tumbling oper- 
ations. 

The Pebs, made of tough, white cer- 
amic, are of uniform size and triangular 
shape. They are available in a variety of 
sizes. By selecting the proper size, the 
lodgement hazard encountered when con- 


ventional random-shaped natural or syn 
thetic stone chips lodge in holes and slots 
is said to be eliminated. This, in turn, 
eliminates the need of an extra operation 
to remove the lodged material. The uni- 
form shape and density of the chips pro 
duce uniform processing results. 

According to the company, the tough, 
wear resistant ceramic used in the manu- 
facture of the media insures a service life 
several times longer than either natural 
stones or aluminum oxide type of tum- 
bling chips 





New Melamine-Glass Mat Laminate 


Panelyte Div., St. Regis Paper Co., 
230 Park Ave., New York 17, has de- 
veloped a new melamine-glass mat indus- 
trial laminate, Grade 115. The new 
product has most of the physical charac- 
teristics of Panelyte’s Grade 140, but is 
less expensive. It is made from a glass 
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mat base; Grade 140 (Type GMG) is 
inade from a continuous woven glass 
cloth. According to the company, Grade 
115 can be used as a substitute material 
for most applications previously requiring 
Grade 140. 

Physical data for the new industrial 


grade according to MIL-P-15037A test 
methods are: arc resistance, 182 to 186 
sec; density, 1.71 to 1.73 gr per Cc; 
water absorption, 2.8 to 3.4%% impact, 
3.96 to 4.13 ft-lb per in. notch; flexural, 
A, 14,500 to 16,000 psi; bonding, A, 
1135 to 1435 Ib. 


MATERIALS & METHODS 
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@ Do you ever feel that your creative engineering 
is hampered by limits imposed by traditional 
metal-working processes? Then investigate the 


others leave off! Learn about the greater design 
freedom and production economies available 
through mercastings by Alloy Precision. 


\\ production process that takes over where the 


Send design prints of your mass produc- With this advanced method, surface finishes can be cast 


tion rt : P > ‘ . ‘ 
parts that are from 125 to 60 micro-inches ... dimensional tolerances 


1. too difficult or too expensive to machine can be held to +.003”/inch. These, of course, depend on 

— ass an ial. In many applications, mercastings 
2. too large or too intricate for lost wax 7 4) and mater al. ph y applications, me tings 
casting require no machining. 








Our metallurgists and mercasting Frozen mercury patterns melt out of the mold 
engineers will welcome the opportunity permitting one-piece castings of amazingly complex 
to assist you. contours and interior cavities. Thus, what would other- 


SEND FOR FREE BULLETIN NO. 706 wise be an assembly of machined parts, can often be 


mercast as a unit. 





Production runs in hard-to-machine or non-forgeable 
metals are routine at Alloy. Now, at last, you can select 
materials by product requirements rather than 
machining limitations. 


ALLOY PRECISION 
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EAST 45th ST. AND HAMILTON AVE. e CLEVELAND 14, OHIO 
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Quality is Work... 
not just a Word 


(Juality is a man in overalls and canvas gloves sorting metal. 
Years of experience tell him what is red brass, copper, silicon bronze. 
bell metal. lead. tin: or ferrous metal to be thrown aside. 


(Juality is a metallurgist selecting and assembling metals to be 
melted and balanced to meet the precise chemical 


contents specified in dozens of alloys required by industry. 


Quality is a chemist testing samples of a melt until 


precise specifications are attained and he says it is time to pour. 


Quality is millions of dollars invested in laboratories. 
research, storage, raw materials and distribution depots. 
so that Federated customers can be assured of specification 


products, uniform, every time. 


Quality is the big staff of Federated representatives 
whose job is to share and solve the problems of the one-man shops 
and the big foundries that are Federated’s customers. 


Quality is the effort to achieve perfection ... and the resources 
to apply that effort from the depths of the mine to the shipping-case 
which brings non-ferrous products to your place of 
business from Federated ... Headquarters for Non-ferrous Metals. 


Fedewilde Wlilale Diviwon { [ems 


wn the 
AMERICAN SMELTING AND REFINING COMPANY Hn If orton 
120 BROADWAY, NEW YORK 5, N. Y. 





““ @ 








In Canada: Federated Metals Canada, Ltd., Toronto, Montreal 


Aluminum and Magnesium, Babbitts, Brasses and Bronzes, Anodes, 


Die Casting Metals, Lee2d and Lead Products, Solders, Type Metals 
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New Unit Automatically Controls 
and Records Carbon Potential of 
Furnace Atmosphere 


Lindberg Engineering Co., 2450 W 
Hubbard St., Chicago 12, 


the development of a new 


has announced 
device 
automatically control and record the cai 
bon potential of furnace atmosphere. A 
proportioning instrument, the Carbotrol 
enables the heat treater to set his atmo 
sphere or furnace in equilibrium with any 
steel. 

The heat treater merely sets the 
pointer on the control instrument for the 
carbon content of the steel he wishes to 
treat in exactly the same manner he sets 
his pyrometer for the temperature of the 
steel. The Carbotrol automatically con- 
trols the atmosphere generator to produce 
a protective atmosphere in equilibrium 
with the steel. For example, if the heat 
treater desires to heat treat a 1.20% cat- 
bon steel free from decarburization and 
scale, he sets the unit instrument to 4 
1.20% carbon potential. The instrument 
automatically adjusts the air-gas ratio on 
the atmosphere generator to produce an 
atmosphere in equilibrium with — the 
1.20% carbon steel and continuously re¢- 
cords the results. If the next lot of sieel 
to be heat treated is, on the other hand, 
only a 0.30% carbon, he merely sets the 
pointer on the instrument to 0.30% 


MATERIALS & METHODS | 
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When You Build a Pile Driver-You Need 
DEPENDABILITY 


THAT’S WHY McKIERNAN-TERRY SPECIFIES 


MEEHANITE, CASTINGS 











In the pile driver illustrated (Fig. 1), built by 
McKiernan-Terry Corporation, Dover, New Jersey, the 
severe working conditions imposed upon such units re- 
quire complete dependability in operation. The top and 
bottom (Fig. 2) cylinders are vital units in the function- 
ing of the equipment and must be dense, pressure tight, 
strong and machinable. Both cylinders are Meehanite 
castings, each weighing about 2,000 pounds. 

Meehanite castings regularly meet the rigid specifi- 
cations for these components. 





eer Neen ee ee 


rols 
| of 


< 
iP 


MEEHANITE FOUNDRIES 


AMAL Wt ae 
oar hey : 
be e ‘ae. ai 
é img ee “< g 
F 



















A i 
otrol raat American Broke Shoe Co. . . . * + + « Mahwah, New Jersey prety wes ee. Se OE nce ct pacgs ch 
0 pak The American Laundry Machinery Co. + . «+ « Rochester, New York nge mony re <0. he ee 
a = Atlas Foundry Co... » s+ + + + «Detroit, Michigan Johnstone Foundries, Inc. =... + + 
) any Sag} " Ri ee . $t. Lovis, Missouri Kanawha Manufacturing Co. . . . es 
if Barnett Foundry & Machine Co. . . . = « » Irvington, New Jersey pi 2 cage Magy ck bet aie 
the rare E. Ww. Bliss Co. . . . . . . Hastings, Mich. and Toledo, °. iz Long ltd. . : “ i‘ : ; s e 
e the ef Builders tron Foundry . . . . . . « « Providence, Rhode Island Been oe ot eee 
es Compton Foundry « - 1 + + + + + + + + » Compton, Calif. — patseven Foundry Co., Inc. . . 5 ss « 
es to 8 Continental Gin Co. . . . . « + + + + Bitmingham, Alabamo mintene... wl... 
e sets a Fina Crawford & Doherty Foundry Co. * = . - Portland, Oregon Pohiman Foundry Co., Inc. Cie oO Se: es 
f the . ES The Cooper-Bessemer Corp. . . . Mt. Vernon, Ohio and Grove City, Pa. Rosedale Foundry & Machine Co. . . . 
con: Ran De Laval Steam Turbine Co. + + + + « « ‘Trenton, New Jersey Ross-Meehan ae i 0 eee 
duc 2 ers Empire Pattern & Foundry Co. ee - « «+ « « Tulsa, Oklehoma ee 
oduct be j Farrel-Birmingham Co., a ee Ansonia, Connecticut Sonith Industries, a eee eS 
brium ose Florence Pipe Foundry & Machine Co. . . . . Florence, New Jersey Standard Foundry Co. . « » «© + + + + 
. heat a Fulton Foundry & Machine Co., Inc. . . + - con a 
» cat: 5 General Foundry & Manufacturing Co. . . . - oes 
‘ d = ~ Greenlee Foundry Co. St eee oe eS . ee oe 
1 ane ¢ The Hamilton Foundry & Machine Co. . . « « oe 
to 2 : : i 
ument 
tio 00 fig 
ice an bd : 
. the Write for the new Meehanite Bulletin #37, 
ly re Proof That Meehanite Bridges the Gap Betweer 
f sieel | Cast Iron and Steel”. ® 
hand, 
ots the 
oe NS Wt ROG B EE LoB, NY. 


ANU 









































UNITCAST 
orks wile Sadly! 


FARM IMPLEMENT 
RE-DESIGNED 


MILITARY 


AIRCRAFT 
Original Design 


CONSTRUCTION 
RE-DESIGNED 





OIL MINING 
RE-DESIGNED RE-DESIGNED 


TRANSPORATION / 
RE-DESIGNED 


BY UNITCAST 


IS YOUR INDUSTRY REPRESENTED ? 


UNITCAST sales engineers and technical staff backed 
with 30 plus years of practical “‘know how”’ are daily 
offering suggestions’or advice on casting problems to 
ASSURE our customers the best. Why not let your prob- 
lems become OURS to solve. 


INDIVIDUAL attention is given to EACH casting 
from the blue print stage through all phases of produc- 
tion before releasing the pattern for construction. CON- 
STANT follow up BOTH at Unitcast foundries and in 
the customer's plant serve to assure the ULTIMATE in 
complete acceptance of Unitcastings. 

It is our desire to be the guardian of your good name. 
Specify -UNITCASTINGS for more consistently TOP 
QUALITY CASTINGS . . . in less time and at less fin- 
ished cost. 


UNITCAST 


Give us a chance to offer'a “cast 
sstecl"’ answer for your parts prob- 
lem. Our suggestions while your 
product is in the design stage will 
pay continuous dividends. 


QUALITY STEEL CASTINGS 


Write or call today. Unitcast 
Corporation, Steel Casting Divi- 
sion, Toledo 9, Ohio. In Canada: 
Canadian-Unitcast Steel, Led, 
Sherbrooke, Quebec. 
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UNITCASTINGS ARE FOUNDRY ENGINEERED 





carbon potential, and the generator 
automatically controlled to produce 
atmosphere within minutes to be in exact 
equilibrium with this steel. 

The Carbotrol is also said to eliminate 
the headaches of operating an endother- 
mic generator on a raw gas supply, such 
as manufactured gas, which varies in 
analysis throughout the day. The instru- 
ment automatically corrects the air-gas 
ratio of the generator to produce a con- 
stant dew point, or carbon potential endo- 
thermic atmosphere as the raw gas supply 
and pressure varies. 

Used in conjunction with the Lindberg 
Hyen atmosphere as a carrier gas, the 
Carbotrol instrument automatically con- 
trols carburizing and carbonitriding proc- 
esses to produce the carbon in the case 
to any desired specifications. Not only is 
the carbon content said to be precisely 
controlled, but soot is also eliminated dur- 
ing the entire cycle, and thus the cardur- 
izing cycle is greatly shortened for any 
case depth and cleaning operations are 
eliminated. 

The new instrument is currently being 
subjected to extensive field application 
tests and is expected to be ready for pro- 
duction in approximately six months. 


Casting Resins and Potting Con- 
pounds Meet Military and Civilian 
Needs 


A new line of casting resins and pot- 
ting compounds to meet today’s needs of 
military and civilian users has been an- 
nounced by Carl H. Biggs Co., 11616 W 
Pico Blvd., Los Angeles 24. According 
to the company, increased design and 
production problems now found in the 
trend to miniaturize design has made it 
necessary to develop casting resins and 
potting compounds of much higher qual- 
ity than previously available. 

When used for cast-resin embedments 
of circuits and components, Helix pot- 
ting compounds are said to provide her- 
metic-sealing protection against moisture, 
fungus, fumes, etc., and offer rugged pro- 
tection against shock and vibration with 
considerable elimination of mounting 
hardware and consequent reduction of 
labor time and costs, since bare point-to- 
point wiring can be used. 

The resins are claimed to have ¢x- 
tremely low shrinkage—less than 1%— 
with excellent adherence to metal leads 
and other elements. Corrosive effects ar¢ 
said to be nil. Supplied in liquid form, 


MATERIALS & METHODS 
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.» you can change 
in resistance welding 


= die set-ups ina 





matter of seconds... 
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pro- 
; 
F 
It’s just as easy as it sounds, jection welding, single spot 
on- too. By using different electrode welding and electrical upset- 
: ‘ , este. itt. ‘s. o> an : . 
i inserts in the “Nu-Twist” die adaptor you can ting. They are designed so that all the operator 
lan | handle several resistance welding jobs with only has to do is turn the locking nut by hand, slide out 
one die set-up. You can change from one job to the electrode insert, slip in the one for the next 
pot another in a matter of seconds . . . without switch- job and turn the locking nut. The entire operation 
is of ing basic dies . . . without tools. is as fast and simple as that. 
| an 
WW - Niece”? di . , 5 
ding Mallory Nu-Twist die adaptors Save Corey Die adaptor bases are custom designed to fit your 
and ee and reduce die inventory. They are machine specifications and a wide variety of 
- especially well suited for shops that have small standard electrode inserts are available from stock. 
i . ; , 

a run resistance welding applications such as pro Special shapes and sizes can be designed to fit any 
qual- requirements. For complete data, either write us 
Expect more — eo 

M SCI EE Y or call your Mallory distributor and ask for a copy 

ts : . ; : 
own Get more from ALLOR of Technical Bulletin 8-22. It’s just off the press. 
her- In Canada, made and sold by Johnson Matthey and Mallory Ltd., 110 Industry Street, Toronto 15, Ontario. 
sture, 9 RESISTANCE WELDING ELECTRODES, HOLDERS, DIES, RODS AND BARS, CASTINGS, FORGINGS 
| ar ie *Trade Mark, Patent Applied For 
with 
nting 
a o P.R. MALLORY & CO. Inc SERVING INDUSTRY: WITH THESE PRODUCTS: 
-! Electromechanical—Resistors * Switches + Television Tuners * Vibrators 3 
- All 0 R Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 
1%— meine eee = Comeceatneas Metals and Ceramics pe Malet) : 
leads 
ts are 
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; For information on titanium developments, contact Mallory-Sharon Titanium Corp., Niles, Ohio 
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YLINDRICAL shapes cast in per- 
manent molds by the exclusive 
Lebanon CENTRI-DIE process, are 
succeeding where other castings have 
failed. There are important reasons 
why Lebanon is able to produce 
these tough, service-proved castings 
with such outstanding qualities. 
First . . . Lebanon experience, cover- 
ing some 4] years, has taught us 
how to work with difficult-to-cast 
heat and corrosion alloys. Second... 
Lebanon testing involves every proved 
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specify LEBANON 
HEAT-RESISTANT 
Centrifugal Castings 


method (including the use of a 
million-volt X-Ray machine) to in- 
sure absolute structural integrity. 
Third . .. Lebanon exclusive processes, 
like our CENTRI-DIE method of cast- 
ing, were developed to give castings 
superior physical properties, more 
uniformity and to retain high resis- 
tance to many types of destructive 
agents. For example, today’s jet 
engines which are subject to ex- 
tremely high temperatures, depend 
upon Lebanon CENTRI-DIE cast- 
ings. Lebanon Castings can be made 
to meet A.I.S.I., A.S.T.M., A.M.S., 


Army and Navy specifications. 


Write for your copy of the Lebanon 
CENTRI-DIE Bulletin so that you 
may have, at first hand, all the facts 
on this important process. 


LEBANON STEEL FOUNDRY © LEBANON, PA. 
"In the Lebanon Valley’’ 


Other Lebanon quality products include centrif- 
ugal castings produced in refractory molds— 
illustration shows a typical casting made by 
this process. 
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Helix resins are poured cold and w 
cure at room temperature. They are 100‘ 
resin solids compounds which give 
nonporous casting with a_ temperatur 
range of from 100 F to 400 F with 
very Slight changes in their electrical or 
physical properties. Moisture absorption 
is less than 0.01%, and excellent humid 
ity chamber tests have been recorded. Th 
resins are also unaffected by acids, alka- 
lies and carbon hydrates. 
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Synthetic O-Rings Withstand 
Unusual Service Conditions 


W. S. Shamban & Co., 5747 Marilyn 
Ave., Culver City, Calif., has announced 
production of three new series of Kelon- 
T (Teflon), Kelon-F (Kel-F, Fluoro 
thene), nylon and polyethylene o-ririgs 
for special sealing applications where 
elastomeric (rubber) o-ring compounds 
are unsatisfactory. According to the com- 
pany, the o-rings offer many desirable 
properties previously unattainable in ordi- 
nary o-fings such as heat resistance 
chemical inertness, and low coefficient of 
friction. They are said to be unaffected 
by oils, acids, bases or solvents. Useful 
temperatures range from —110 F to 500 
F for Kelon-T o-rings, and 425 F for 
Kelon-F o-rings. 

The new synthetic o-rings are also 
claimed to successfully resist new hy- 
draulic fluids and missile propellants now 
being introduced for use in power plant 
and fuel systems of jet engines an 
guided missiles. Recommended for hy- 
draulic, food processing, chemical, petro- 
leum, pump, valve, aircraft and missile 


MATERIALS & METHODS 
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GIAEE keeps market for bubblers “bubbling” 


© 
Another example of how glass by CORNING OQ) O 
improves product performance 


10h 
e 
ture 


Bubbles aren’t too solid a foundation 
ilies on which to build a business but they 
nid have worked fine for The Meriam 
The 


Instrument Co. 
They manufacture Sight Feed Bub- 
blers. At first, they were used for the 


ilka- 


£ 
% 


continuous operation of tank liquid 
level gauges. Then, Meriam saw a 
much wider market for this product 
—to purge lines, give visual indica- 
tion, note the presence of harmful 
gases and in conjunction with flow 





meter measure of corrosive materials, 
| to eliminate the problem of satis- 
, factory sealing fluids. 

To make Sight Feed Bubblers 
adaptable for all of these services, 
Meriam engineers got in touch with 
Corning. Out of this came trans- 
parent corrosion-resistant PYREX 
bowls made to close tolerances for 
operation up to 50 psi. Noted for its 
resistance both to corrosion and 
thermal shock, PYREX brand glass 
No. 7740, provides an economical 
; solution to the problem. 

j Doubtless your problem is differ- 
( i ent. But if glass in any shape or form 

pcan help to solve it, check with 
| Corning. As a means of bringing you 
up-to-date on glass, we’d be happy 
to send you “Glass, its increasing 
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ove importance in product design.” It 
rirtgs contains a digest of the characteristics 
ai and types of glass available with use- 

nds 
i ful tabular data. Use coupon below. 
rable 
ordi- 
ance, 

of 
Rod Send for this 12-page illustrated (------------- en ee 
< 4 . 
dea book, “GLASS— its increasin | +4 Wi 
iseful . 9g 
» 500 'mportance in product design.” The | Corning Glass orks 
2 for coupon is for your convenience. ' | Dept. MM-1 P Corning, N. Y. 
1 | Please send me your 12-page illustrated booklet, 

also \ “GLASS—its increasing importance in product design.” 
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METAL 
QUALIT) 


Engineering, production 
and economic advantages 
obtainable with forgings 
are presented in this 
Reference Book on forg- 


ings. Write for a copy. 


FORGINGS are unusuatty 


EFFECTIVE FOR SOLVING 
PROBLEM PART PROBLEMS 


A problem part problem, however 
complex, often ceases to be a problem 
once all the aspects of the part are 
checked with the unrivaled 

economic and mechanical advan- 
tages of closed die forgings and 

the closed die forging process 

for producing parts. Whatever the 
nature of problems that make 

a problem part, consult a 

forging engineer to determine 

the extent to which forgings 

can help you solve them. 




















DROP FORGING 
ASSOCIATION 


605 HANNA BLOG. + CLEVELAND 15, OHIO 


Please send 60-page booklet entitled “Metal 
Quality—How Hot Working Improves 
Properties of Metal’’, 1949 Edition. 
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installations, the o-rings provide new de. ) 
sign possibilities for engineers and de- 
signers presently limited by currently used | 
materials. 

Sizes of Kelon-T series ST-2672 o-rings 
and Kelon-F series SF-2672 o-rings corre- 
spond to those of AN 6227 O-rings; 
series ST-2603 and series SF 2603 corre- 
spond with AN 6230; and series ST- 
2609 and SF-2609 correspond with AN 
6290. Other sizes upon request. 


High Flash Point Emulsion Cleaner 
Developed : 


Pennsalt EC-54, a new type of emulsion 
cleaner which will not boil off, evaporate 
or flash at use temperatures, has been 
developed for metal cleaning by the Penn- 
sylvania Salt Manufacturing Co., 1000 
Widener Bldg., Philadelphia 7. a 

According to the company, EC-54 will 9 
clean nonferrous metals without tarnish- 
ing and will protect ferrous parts from 
in-plant rusting. In extensive field tests, 9 
one of them in a large airplane engine i 
plant, this product is said to have proved 
outstanding in its ability to remove tough 
soils from difficult-to-clean parts. 

The new cleaner, an emulsifiable liquid, 
has a flash point of 260 F, a fire point i 
of 300 F, and 95% boils within a range 
of 500 to 600 F. Therefore, it will not @ 
boil off or evaporate when used at high 
temperatures in a power washing unit. 
Its flash point is well above temperatures 9 
normally used in emulsion spray cleaning. 

Particular advantages from these char- 
acteristics are that there is negligible loss 
through evaporation; no solvent vapors 
condense on plating tanks; the fire hazard 
is minimized duting shut-downs or in J 
drains or sewers; and the cleaning solu- § 
tion can be used at higher temperatures § 
to assure maximum detergency on high : 
melting point soils. iy 

Ferrous parts cleaned with EC-54 are § 
protected against in-plant rusting for 4 | 
period of one to six weeks. This period 
can be lengthened by the use of 4 
stronger solution and by omission of the 
rinse following the cleaning stage. 

On nonferrous metals, it is claimed not | 
to tarnish aluminium, magnesium, brass | 
or zinc. One cleaning unit can be used § 
to process all metals in a given plant. — 

The company recommends the use 0 | 
the cleaner in power washing units at? § 
concentration of from 1-to-20 to 1-to-100 
with water, at a pressure of from 15 t0 § 
60 psi, at a temperature of from 160 t0 § 























MATERIALS & METHODS 


~a | For copper in any form— 
_| For top-notch service - 
= : Call Chase 


orre- . é ————r 
ST- : 


AN 
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What kind of copper or copper alloy do you need? 
Free-cutting brass rod? Sheet and strip brass? 


aner |. 7 hh Phosphor bronze for springs? Call your nearby 


Chase warehouse. We can supply you, subject to 








” | ! : i i government controls, with the widest variety of 
ulsion ‘3 i : : Z if Hh } : - 
porate uaa ig | brass or copper materials for production, 
heen - z ; ot +4 1 3 . ° 
P : : : i i Wik | maintenance or repair. 
éni- ‘ . : m3 i | 
1000 3 i 
Many of our branches are equipped to slit, saw, or 
ill | Mi ; . eee 
pik eho ia at r shear our metals or your own stocks to specifications. 
. from : | t 
| tests, 
engine 
proved 
er aSe 
liquid, | » BRASS & COPPER 
i i} eS ee SL eteAL WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
| range Leribe i : 
ill not fam ; i \ \ e The Nation’s Headquarters for Brass & Copper 
it high ’ 4 ahah Albany t Cincinnat Houston t Minneapolis Pittsburgh Seattle 
¥ te I : j j ‘ me eiial: Atlanta Cleveland Indianapolis Newark Providence Waterbury 
R unit . i? eet, NY Baltimore Dallas Kansas City, Mo. New Orleans Rochester + 
sratures : ae LERE GE 4 Boston Denver t Los Angeles New York St. Louis ( Tsales office 
eaning. [a 7.) 1 ¢ VER Chicago Detroit Milwaukee Philadelphia San Francisco only) 
e char- , , ai, 
dle loss 
vapors 
hazard 
or in 
Zz solu- 
eratures 
mn high 
-54 are 
y for 4 § as: teat 
; period | Close tolerance sawing, slitting, 
» of ad Shearing to your specifications. 
1 of the 
med not § 
n, brass § 
be used 
slant. 
. use ol 
nits at 4 if y 
1-to-100 . — : — snail 
m 15 t0 Deliveries to your factory by Stocks of tube, rod, bar, strip, sheet 
, 160 0 truck, rail or express, if desired. and wire in a variety of alloys. 
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Blast Cleaning Unit 
is PORTABLE! 












Ideal for 
maintenance 
and many 
other jobs, 
including re- 
moval of rust, 
dirt,scale,etc. 
Economically 
cleans 
large ob- 
jects like 
tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 
portable, from...... $170.00 and up 


STOP DUST 
at the SOURCE! 


Pangborn indus- 
trial type Unit 
Dust Collectors 
trap dust at 
source. Machine 
wear is minimized, 
housekeeping and 





maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
losses. Models from 


$286.00 and up 


3 
Look to Pangborn for the latest developments in Blast Cleaning and Dust Control Equipment 
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Gentlemen: Please send me more information on the equipment 
PANGBORN CORP., 1700 Pangborn Bivd., Hagerstown, Md. 
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| Check for more I've checked at the left. 
i a Blast Cleaning 
i Cabinets N 
7 Blast Cleaning — ae 
j Machines Company........ 
i [] Unit Dust 
Collectors Address........... 
Hydro-Finish ‘ 
4 L] Cabinets aCe cccccdeves 
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Hydro-Finish | 
SPEEDS POLISHING! 


Removes scale, and 
directional grind- 
ing lines... 
prepares sur- 
faces for plating 
and holds toler- 
ances to .0001”! 
Liquid blast 
reduces costly 
hand cleaning 
and finishing 
of molds, dies, 
tools, etc. 
Models from 
$1410.00 and up 


COMPACT. Blast Cabinet 
for SMALL WORK! 











Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” 
x 36” in size. 
Cleans metal 
parts, removes 
rust, scale, grime, 
dirt, paint, etc., 
in a few seconds. 
Saves money all 


year round. Models from $3/9.00 up 








MAIL 
COUPON 
FOR DETAILS 
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200 F, tor trom Y% to 2 min. For add 
letergency, alkaline cleaners can be ad 
to an EC-54 spray washing solution. Fo; 
nonferrous metal cleaning, Y¥g to 1 oz pe; 
gal of a mild alkaline cleaner, such as 
Pennsalt A-10, can be used, and for non 
ferrous metals alone, Yg to 1 oz per gal 
of Pennsalt #30 is recommended fo 
extra cleaning action. 

The new cleaner is recommended fo 
precleaning in plating and porcelain en. 
ameling cycles, for cleaning prior to 
painting and phosphatizing, for cleaning 
for inspection, and other similar cleaning 
uses. 





Semi-Portable Degreaser for Small 
and Medium Size Parts 


A new Detrex VS Jr degreaser has 
been announced by Detrex Corp., Detroit 
32. The highly efficient compact unit 1s 
designed to clean small and medium sized 
parts and is ideally suited for shops, lab- 
oratories and small manufacturing plants 
where production up to 600 Ib of steel 
per hr must be degreased. 

Two standard, manually operated mod: 
els of the unit are available. One is elec 
trically heated, the other operates by 
steam. Both can be easily relocated at any 
time in various work areas as long 4 
service facilities are available. 

The VS Jr operates on the same long- 
established company degreasing principle 
—parts are suspended in pure solvent 
vapor which rapidly dissolves soils o 
dirt and grease. A spray of hot solvent 
quickly flushes away any loose stubborn 
soils that might remain. Finally, a rinse 
in pure solvent vapor leaves the work 
thoroughly clean and dry. 

All work can be placed in baskets o 
on racks or hooks for quick, easy hat 
dling. Work can be carried in and ov! 
of a degreaser either by hand or a small 
hoist. The equipment is only 48 in. from 


MATERIALS & METHODS) 
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«(5 Reasons Why Foundries Everywhere are 
haying the New Panghorn lastmaster Barrel 


gal Erie Bronze Co., Erie, Pennsylvania, 
bought the Blastmaster for rapid 
fo) cleaning of bronze castings. 


a Alfred Heller Heat Treating Co., 

li New York, N. Y., selected the Blast- 

ning master for efficient removal of steel 
scale. 

'Reddin Iron Works, Syracuse, N. Y., 

* chose the Blastmaster to clean its large 
‘output of gray iron. 


— 
— 


Emsco Derrick & Equipment Co., 
Los Angeles, California, purchased 
the Blastmaster to speed its cleaning 
of castings. 


Elliott Co., Jeannette, Pennsylvania, 
\picked the Blastmaster for thorough 


"cleaning of its production of gray iron 
») castings. 
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gs angborn’s new Blastmaster RotosB.ast ® saves you money these five ways: If you’re interested in better, faster, 

)Parrel is making new friends—and custo- SAVES LABOR with push-button operation cheaper blast cleaning, you owe it to your- 

aie ts—everywhere, as word gets around SAVES SPACE b hi , self to find out more about the Pangborn 

ciple pout its amazing versatility! Bronze... sign et Blastmaster Barrel. Available in 4 sizes— 

‘ivent Pou °Y On... non-ferrous castings . . . forg- SAVES TIME by cleaning more loads per day 3, 6, 12, and 18 cu. ft. capacity. For more 

cof meres... the Blastmaster cleans ’em all, SAVES POWER since no compressor is needed details, write for Bulletin No. 223 (Blast- 

vent [i rah cheaper and better! That’s because SAVES TOOLS because all scale is removed master Barrel) or No. 214 (all RoroBLast 

bborn ie = new barrel uses famous Pangborn equipment), to: PANGBORN Corp., 1700 
rinse I CTOBLAST that does a better job and Pangborn Blvd., Hagerstown, Maryland. 
ork 

7 fe 28,000 PANGBORN MACHINES Look to Pangborn for the latest developments in 

ts of VING INDUSTRY Blast Cleaning and Dust Control equipment 
hat- 5 

d out 


ol BLAST CLEANS 


oof CHEAPER 
| with the right equipment for every job 





PEACE TIME New Materials 
11) SY OE WAY TD and Equipment 
EVERY TIME 
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the top to the base, affording a low 
venient working height. The interi 
the equipment 1s coated with Det 
FF-1, the new nonporous coating wh 
1S completely corrosion proof and 
affected by degreasing solvents. 
According to the company, the new , 
is extremely economical. It is low in ir 
tial cost as well as in operating and main 
tenance cost. Installation is simple an 
inexpensive. Just attach the water supp); 
and plug in the electric model, or connect 
a steam line to the steam operated mod 


New Resin for Sand Core Bonding 


Q 

A new phenolic type liquid resin for 
sand core bonding has been announced b 
Durez Plastics & Chemicals, Inc., Nort 
Tonawanda, N. Y. Advantages claime 
tor the new product are: longer storag 
life, lower cost, excellent bond strengt 
and low volatility. 

Known as Durez 16039, the materia 
is soluble in water, but upon curing 
either in ovens or dielectric dryers, the 
resulting cores have good water resist 
ance. It is said that cores made with th 
new resin have proved suitable for use i: 
making castings from aluminum, bron: 
gray iron, malleable iron and steel 





7 | Corrosion Resistant Phenolic Resi 
er STANDARD TUBE CO. | Coatings 


say Ric-Wil Plastic Coating & Manufactar 
Michigan ing Corp., 1290 Euclid Ave., Cleveland 
Welded Tubing : satiebiiacinamiiaal 15, has announced availability of phenolic 
is resin coatings specially formulated to pre 
tect equipment against extremely corfo 
sive conditions in all types of industt 
with a tough, impervious film which 
said to be resistant to attack by corrosive 
acids and alkalis, salt water, rust an 
weatherings. The coatings are expected 
to provide good protection for ventilating 
and duct systems, drill pipe, piping an 
equipment in food, chemical proces 
plants, oil refineries, pulp and _ paper 
plants, sewage lines, tank cars, storag 
tanks. 
At the present time, two distinct typ J 
of Ricwilite coatings are available: 5 
Ricwilite 1060 phenolic resin coating » § 
of the baking or heat-hardening tyP* 
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iWhy Westinghouse specifies 
DUROID 700 
“|| for tap changer support 
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} LITTLE DANGER OF MOISTURE PICK-UP BETWEEN 
. BAKING AND OIL SUBMERSION 
| | MECHANICAL STRENGTH MAINTAINED IN OIL AT 90°C 
nding | 
se P) STAYS FIRMLY FASTENED TO PORCELAIN 
Nort [aaa WITH SELF-TAPPING SCREWS 
Chaired FRI em ee ee ee ee ce ee ewe we ew we ew we ee = . Db Mme a sa ase aeaaeee 





storage & 


FORMS INTO THIN-SECTIONED RIBS 
OF HIGH STRENGTH 
nateria eee eee ee ae ee EE EE EE 
) NUMBERS CAN BE MARKED TO SHOW THROUGH 
TRANSFORMER OIL WITHOUT CONTAMINATING IT 
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IN DUROID 700 Westinghouse found a fibrous material that 
‘ol 100 provided a vastly improved support for the tap changer in one 
ts 


of its distribution units, Listed by Underwriters Laboratories, this 


: Duroid is one of many specially processed fibrous materials 
developed by Rogers. Several steps above conventional fibrous 
anh products, it combines rigidity and firmness with non-brittleness. 


In its ability to outperform standard non-metallic sheet materials 
in its class, Duroid 700 typifies the special work Rogers is doing 
with fibrous sheet products. Rogers may have—or can develop — 
just the material you need to effect a design improvement. We 
will not only provide the material, but fabricate finished parts 
as well. 
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CATALO Complete data about DUROID 700 and other Rogers Duroids are avail- 





























ntilating able. Please write to Dept. M, Rogers Corporation, Manchester, Conn, 
ing and 
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|) Beyer 

DUROIDS ELECTRICAL PLASTICS SHOE MATERIALS FABRICATING 

nct types for INSULATION for Molding for Producing 
le: ie C ORPORATI ON Gaskets, Filters, Motors, Transformers, Compounds and Counters, Midsoles, parts from 
oating i i Be pobiich ot oe Electronics... Generators .. Laminates Liners... Rogers materials 
ng type ; ‘O0iMUsSMed 1M LODZ 
rHoDS 
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AMERICAN CHEMICAL, Pains: Company 
AMBLER 


PENNA. 


PROCESSES 


Technical Service Data Sheet 


Subject: GRANODIZING’ FOR LONG 


PAINT LIFE ON STEEL 

















“GRANODINE” FORMS A 
DURABLE PAINT BOND 


Granodizing forms a crystalline, zinc phos- 
phate coating on steel. This ACP paint-bond- 
ing process chemically changes the surface 
of steel into an inert non-metallic coating 
made up of thousands of microscopic zinc 
phosphate crystals. 


Granodized steel thus presents a surface 
much more receptive to paint than untreated 
steel. Its crystalline structure permits a firm 
and durable “keying” or bonding of the paint 
finish. And the “Granodine” zinc phosphate 
coating itself is actually integral with the 
metal from which it is formed. 


“GRANODINE” CAN BE 
APPLIED BY DIPPING, 
SPRAYING OR BRUSHING 
Granodizing can be accomplished by: 

1 Dipping the work in tanks; 

2 Spraying the parts in a power washer; or 


3 Brushing, spraying, or flow-coating the 
work with portable hand equipment. 


% ‘"GRANODINE” Trade Mark Reg. U.S. Pat. Off. 
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Choice of process is usually decided by such 
factors as the size, nature, and volume of 
production. 


“GRANODINE” STANDARD 
PRACTICE ON BOTH 
CIVILIAN AND MILITARY 
PRODUCTS 


Automobile bodies and sheet metal parts, 
refrigerators, washing machines, cabinets, 
etc.; projectiles, rockets, bombs, tanks, 
trucks, jeeps, containers for small arms, 
cartridge tanks, 5-gallon gasoline containers, 
vehicular sheet metal, steel drums and, in 
general, products constructed of cold-rolled 
steel in large and continuous production are 
typical of the many products whose paint 
finish is protected by “‘Granodine”’. 


In military production, “Granodine”’ is used 
to obtain a zinc phosphate finish meeting 
Grade | of JAN-C-490 and equivalent require- 
ments of other specifications. 
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Typical power spray washing machine for the automatic application of a protective 
phosphate coating to metal parts in preparation for painting. These 5” rocket 
motor tubes, as well as products made of cold rolled sheet steel, are effectively 
phosphate coated in such equipment. 











New Materials 
and Equipment 





chemically inert, insoluble, corrosion te. 


t 


When baked it 4)9U to 400 F. the 


ing hardens ot polymerizes to form 4q 


sistant coating—hard and tough, glass 
like in appearance, yet flexible and elastic 

Ricwilite 7100 is of the cold-setting 
type which is cured or polymerized at 
room temperature (60 to 80 F) by the 
addition of a catalyst just prior to appli 
cation. It can be applied to almost all 
metals, concrete, wood and plaster su 
faces by brush or spray 


Tungsten Carbide Ball Mills Have 
Increased Life 


American Electro Metal Corp., Yonkers, 
N. Y., has announced the commercial 
availability of improved ball mills for the 
manufacture of fine powders, particu- 
larly of metals, ceramics and other hard 
materials. 

Ordinary ball mills are claimed to wear 
out rather rapidly, particularly when used 


for the grinding of abrasive material 
This not only reduces the life of the mill 
but also leads to a contamination of the 
resulting powder with particles picked u 
trom the mill 

Longer life of the ball is insured by 
the use of tungsten carbide liners, 4 
compared to unlined steel, iron or other 
alloys. Because of the inherent resistance 
of tungsten carbide to abrasion, contamt 
nation of the powders being milled by the Bi 
ball mili is grcatly reduced and often 
completely avoided. 

The new ball mills are available, on 
customer s specifications, in sizes up 10 
12-in. I.D. and 15 in. high, with stand: 
ard assortments of tungsten carbide balls 
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lonic Paint Spraying Equipment 
Produces Even Finish 
Scientific Electric, Garfield, N. J., b® 


announced the development of new ionic is 
high potential paint spraying equipment. 5 
A feature of this equipment is the ion 9 
gun. The spraying unit was designed 0° © 
a principle of charging the paint elec § 
trically within the spray apparatus itsel! 

Older installations required the use of 4 
external electrically charged screen which 
did not give uniform ionization of pai | 
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“|B STAINLESS- 
CLAD 
J PLATES 





i for lower costs... 

“onkers, ] . » ” { o 

corel extension of material supplies 

for the ; 

particu. More and more, economy-minded buyers are switching 

er hard 3 to Stainless-Clad Steel Plates as an effective means 

: of extending supplies of critical materials and of 

oe beating the high cost of stainless steel. ‘Flanged and Dished Heads 
en used 
naterial. [i They find that in numerous types of fabrication these [ 
he mill, i plates give them all the advantages of stainless steel, 
» of the 
cke | U 


including high resistance to corrosion—yet with 


considerable savings in material costs. 
ured Dj 


| Stainless-Clad Plates made by Claymont are a 

ners, 3) i composite of stainless steel permanently bonded to 
oe other i carbon or alloy steel plate. They’re easy to fabricate; 
will not buckle, crack or peel under the severest 
forming operations. Stainless cladding may be of any 
specified percentage of total plate from 10% to 50%. 


Other Claymont products include Flanged and 


Dished Heads, Alloy and Carbon Steel Plates, 
Large Diameter Welded Steel Pipe. 
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To order, write or call Claymont Steel Products 


Department, Wickwire Spencer Steel Division, 
Claymont, Delaware. 


THE COLORADO FUEL AND IRON CORPORATION © Denver, Colorado 
THE CALIFORNIA WIRE CLOTH CORPORATION © Oakland, California 
WICKWIRE SPENCER STEEL DIVISION © Atlanta * Boston * Buffalo * Chicago 


Detroit * New York * Philadelphia 
pment | ae 
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Get on the right track 


for SPECIAL 
BOLTS! 
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@ Take a tip from leading concerns which have found the 
answer to their fastener problems in specially designed 
Circle ® bolts. They are producing better designed, 
stronger products, with more sales appeal, 
faster. . . and getting them often at con- 
siderable savings in time and money. 












We are equipped to help you realize 
these and other advantages. You can get 
on the right track by writing for com- 
plete details pertaining to your 
individual requirements. 
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spray, with the result that these unit 
re only ethcient for painting 
th surfaces 


With the ionic gun, paint is claimed 
to be highly ionized so that it differep 
tiates between painted and unpainted sy. 
faces, producing an even finish and pene. 
trating into all cavities and crevices. As 
a consequence, less paint is used in actual 


operation and product quality is increased 


significantly. 





Stud Heater Provides Quick Heat 


A new heavy-duty electric heater de 
signed to preheat large studs that ar 
used to clamp large castings together or 
heavy equipment has been announced } 


Edwin L. Wiegand Co., 7523 Thoma§ 


Blvd., Pittsburgh 8. 

Quick heat is provided at the as 
sembly point with the portable electri 
heating unit. In order to tighten 
nuts securely, the studs must be lengthene 
temporarily. This is done by drilling 
hole through the stud and inserting th 
stud heater in this hole. The stud then 
expands lengthwise, allowing the nut 
to be tightened more than would be pos 
sible if the stud were cold. When t! 
heater is withdrawn and the stud cool 
a very tight fit is said to result—ain the 
same manner that rivets tightly joine 
structural steel members. 

The heater consists of alloy-sheathed 
Chromalox electric tubular units fitted i 
a gun-shaped stainless steel holder. Tht 
handle grip aids extraction of the heater 
Various sizes and ratings are available t 
accommodate studs of different  sizés 
Standard lengths range from 10 to 7 
in.; capacities from 2 to 12 kw; an 
outside diameters from about Y to 1 in 
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Tumbling Barrel Boosts Productiot | 


A flask-type, direct motor drive, tilting J 
tumbling barrel developed by the H#)? § 


Corp., Globe Div., 1250 W. 76th Sf 


Cleveland 2, is said to be giving bette! | 


MATERIALS & METHOD! 
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Compounding ingredients 
are blended with natural or 
synthetic rubber in Banbury 
mixers or on mixing mills 
for uniformity of cell 
structure. 


Closed cells are responsible for the structural 
strength and superior physical properties of 
Rubatex—not possessed by ordinary sponge 
rubber with open coarse cells which are wide 
open to oxygen and moisture. 


Rubber has a stubborn “memory’’ 
and constantly strives to return to it’s 
original character. Rubatex temporarily 
knocks the “fight” out of rubber 

by blending it with specially developed compounding 
ingredients on mixing mills or in Banbury mixers to assure 
a uniformity of cell structure throughout. 

When rubber regains it’s wind, Rubatex hits it again by 


) blowing nitrogen under pressure into the precured sheets — 


forming millions of nitrogen-filled cells, permanently sealed 
with tough live rubber. Thus Rubatex reforms and transforms 
rubber into a material with a unique closed cellular structure 
that shuts out oxygen, heat, cold, moisture, dust and dirt. . . 
making RUBATEX< far superior to other soft rubber materials 
for sealing, gasketing, cushioning, sound deadening, vibration 
isolation, and packaging applications. 

In addition, RUBATEX is soft, pliable, easy to work with. 
It is available in natural and synthetic stocks in soft, medium, 


and firm form. Next time—check the advantages of 
RUBATEX first! 
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RUBATEX AT WORK.. 
AUTOMOTIVE & AIRCRAFT PACKAGING — Packing 


Arm rests 

Battery supports 
Lamp gaskets 
Heater core gaskets 
Cowl gaskets 
Window gaskets 
Fuel cell cushions 
Floor mats 
Anti-squeak pads 


CONSTRUCTION 
e Expansion joint seals 
e Weather stripping 


INDUSTRIAL 
e Instrument gaskets 
e Fatigue mats 


e Low temperature 
insulation 


Dust-proof seals 
Moisture-proof seals 
Gasketing 
Vibration isolation 
Shock absorption 


Send us details of your proposed applications and let us send you samples and recommendations. 


Write Dept MM-1, Great American Industries, Inc., 


Rubatex Division, Bedford, Virginia. 


FOR AIR THAT PROTECTS—USE RUBATEX 
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RUBATEX®: 
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CLOSED CELLULAR RUBBER \ 


¢, 
, 


cushion for fragile goods 
and delicate scientific 


instruments. 


REFRIGERATION — Gasket- 
ing for refrigerator and 


cold storage room doors. 


SPORTING GOODS — ‘‘Air 
cushioning”’ padding for 
athletic equipment and 
apparel. 


CONSUMER & HOUSEHOLD 
PRODUCTS 
Shoe innersoles 
Hearing aid 
“cushioning” 
Appliance gaskets 
Bath and kitchen mats 
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ou’re looking at a polished section cut from a Dura- 


spun Centrifugal Casting...a casting with 12-14% 
chromium. It tells better than words of the high quality 
of Duraspun Centrifugal Castings. 


You get a fine, dense, uniform grain structure. Possible 
air pockets and. blow holes are eliminated. Tensile 
strength is higher than with static castings. 


Order Duraspun if you need pipe or tubing. Sizes run up 
to 15 feet in length; up to 32 inches OD; and down to 
inch wall thickness. Odd shaped pieces can be produced 
providing a circular hole passes uniformly down the 
center. These, of course, require specially designed 
casting forms. 


If, before ordering or asking us to quote, you would 
like to know more about our work and facilities, send 
for our Catalog 3150. 


Le 
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VOTK action for deb 
of all types of precision parts botl 
rous and nonferrous 

According to the company, the machine 
can be employed with all types of debur 
ring and burnishing media and is av 
able in sizes for loads ranging to 750 
The flask-type barrel is constructed of 
continuous welded sections of heavy steel 
plate. A 1%4-in. lining of abrasion resis 
tant rubber or neoprene vulcanized to 
barrel provides effective insulation to give 
longer life to the barrel shell while p: 
tecting parts against nicking and scratc| 
ing. Use of the lining permits the barrel 
to be used interchangeably for deburring 
and burnishing. 

Direct drive is provided with a 1-hp 
motor mounted directly above the worm 
segment for balance and space economy 
The units are available with either single 
or variable speed motors which drive th 
barrel through a gear reduction, permit 
ting maximum power to the barrel with 
out overtaxing the motor 

Design of the new barrel is said 
concentrate the load into a smaller work 
ing area, which increases the efficiency of 
the tumbling action. The tilting angle of 
the barrel can be adjusted to produce a 
smooth, tumbling action or a more violent 
one. By tilting the barrel to its horizontal 
axis, Maximum agitation is obtained. As 
the barrel is raised towards its vertical 





axis, the violence of agitation is dimin 
ished for smoother action Speeds or tl 
flask-type barrel are available as low 
17 rpm for nonferrous and plastic parts 
to eliminate spoilage. Standard equipment 
includes variable speed motors to gi 
speeds of from 10 to 35 rpm 





Liquid Rust Innibitor for Wet 
Blasting Machines 


American Wheelabrator & Equipmen 
Corp., 1148 S. Byrkit St., Mishawka, Ind. 9 
has announced the development of Ana J 
rust, a liquid rust inhibitor for wet 
blasting machines. Anarust is a materia! 
of organic composition and contains 0 
chromates. It is said to be complete) 
soluble in hard or soft water at 20 ¢ 
and to produce a clear colorless solutios, 
which is odorless, nonirritating to the 
skin and not subject to bacterial decom: 
position. It produces no foaming when 
put into solution, and keeps water stain 









(Continued on page 149) 
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4 minimum On ferrous parts which 


nsed in it Its specinc gravity 15S 


used at the rate of approximate 

wz per gal of water, it Is said to be 
effective agent in retarding rusting 

ast iron or steel parts which are be- 
cleaned and washed after wet blast 

It can also be safely used on parts 
prior to undergoing such operations as 


plating, enameling, painting, etc. 
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Investment Casting Furnace For Jet 
Engine Parts 


[o meet the need for an _ ethicient 
method of producing precision castings 
especially in the jet aircraft field, the 
Detroit Electric Furnace Div., Kuhlman 
Electric Co., Bay City, Mich., has intro- 
duced the Type LC, 12-kw, 10-lb, in- 
direct arc electric furnace. The furnace 
consists of a melting chamber and trans- 
former combined into a single unit. The 
melting chamber has a 2-piece refractory 
m seated in a granular insulation and is prc - 
vided with tubular entrances for elec- 
trodes and for pouring. The investment 
mold clamps onto the shell face plate by 
means of compressed air. 

The transformer is a 17-kva adjustable 
reactance, Class B, dry type, available for 
either 220 or 440 volts, 60- or 50-cycle, 
Single-phase supply. 

The operator pours the heat by simply 
inverting the furnace and allowing the 
molten metal to run into the clamped-on 
mold. As soon as the casting has solidi- 
hed, the operator releases the air pressure 
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honding agents 


join metal to metal...or metal to 
non-metals...without heat... 
without pressure...at low cost! 


Now, with these amazing new organic bond- 
ing agents, you can join similar metals... or 
dissimilar metals... or metals to non-metals 
. .» quickly, easily—at extremely low heat 
or no heat at all! 


What's more, simple contact-pressure is 
enough to form a permanent, porosity-free 
bond with tensile strengths exceeding those 
of many solders! Now you can design and 
produce — AT LOW COST — such previously 
‘impossible’ combinations as: 


TITANIUM TO MAGNESIUM TO ALUMINUM « METAL TO GLASS 
TO CERAMICS « STEEL TO RUBBER TO BRASS «© WOOD TO 
LEATHER TO COPPER and scores more! 


The bonding of “fin-tubes” on heat 
transfer equipment such as this has 
up to now presented an almost 
insurmountable metal-joining prob- 
lem. Today, the extraordinary thin- 
flowing characteristics of ChemoTec 
permit it to penetrate to the desired 
creas by capillary action. Thus, swift 
ond efficient bonding is obtained .. 
with excellent color match . . . with 
tensile strength that more than meets 
specifications . . . at substantial 
savings in time, labor, and materials! 


Tensile strengths exceeding 5000 psi. +» Low labor 
costs + Excellent capillary action + Free flowing 
Low cost + Heat not essential » No annealing of 
base metal + Perfect heat control + No galvanic 
action + No porosity «* Pressure not essential 
Perfect insulation * No corrosion No flux needed 
Economical in mass production 


CHEMOTEC DIVISION 
EUTECTIC WELDING ALLOYS CORPORATION 
172nd ST. & NORTHERN BLVD., FLUSHING, N. Y. 


CHEMOTEC DIVISION MM-I 
EUTECTIC WELDING ALLOYS CORPORATION ‘ 
172nd Street and Northern Bivd., Flushing 58, New York, N.Y. 

These new ChemoTec Bonding Agents sound interesting. 
Without cost or obligation, send me FREE illustrated literature 
and further information about how they can be adapted to 
my specific production needs. 


Signed. .....++. TUT CVE LER TTET LCT T LTT PEELE ee 
Flem..sccccecses TTTTITITITTTT TIT TT 
AddrO88. oc cccccccccccccccccccscccesers Zon@.sscsees 
©  PRePEPTTLILTiTrirrerrreri BONO cc ccccccicns 
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Wood is the preferred material for work 
surfaces in many industrial applications. 
These table-tops, one for sewing machines, 
the other for steam pressers, are but 

two of many, widely varying instances 

in which Gamble Brothers’ knowledge of 
wood-engineering and their unusual 
wood-fabricating facilities are called upon 


by industrial designers and manufacturers. 








Let GAMBLE BROTHERS help 


you PLAN WITH WOOD 


No obligation. Write today. 


Engineered Wood Parts in Southern and Ap- 
palachian Hardwoods, Walnut, or Mahogany 


GAMBLE BROTHERS, Inc. 


Offices and Main Plant: 
LOUISVILLE 9, KENTUCKY 


Dimensowood Division: Montgomery, Alabama 
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and removes the mold before returning 
the furnace to the melting position. 
An intergrating kilowatt hour 
tells the operator approximately the prog 
ress of the heat. An indicating watt meter 
tells him the rate of energy input. 
Average melt time is 6 lb in 9 min 
when casting alloy steels of Stellite vari 
ety. The average time per heat is 12 min 
Type IC furnace can be used to cast 
stainless, chromium-nickel heat resisting 
steels, and super alloys such as are used 
in jet engine parts. 


Insulating Material Has Exceptional 
Dielectric Strength 


Irv-O-Bestos, a new Class “B”’ insula 
tion consisting of Mylar polyester filn 
bonded to Quinterra asbestos papers in 
duplex and triplex combinations, has 
been announced by the Irvington Varnis! 
and Insulator Co., Irvington 11, N. J 

This new type of insulation is said to 
have not only high tensile and _ tear 
strength, but exceptional dielectric 
strength as well. For example, the 
0.003-in. duplex construction has a di- 
electric strength of 1900 vpm with 14-in 
electrodes, and 1500 vpm with 2-in. ele 
trodes. 

Suggested applications for the new ma- 
terial might be as motor and dry-typ: 
transformer insulation, magnet wire in 
Sulation, coil and relay insulation, sheet 
insulation, or as primary cable insulation 


Polyester Resin for Glass Fiber 
Reinforced Products Offered 


A new solid polyester resin, Atlac LV, 
has been announced by Aélas Powder Co. 
Wilmington 99, Del. After dissolving 9 
styrene, it possesses a viscosity in the low 
range required for application to gla‘ 
fibers or other types of preforms by spray: 
ing, dipping or brushing. The character 
istics of the new resin make it of speci! 
interest to fabricators of glass fiber rei 
forced boats, auto bodies and other large 
items where low-temperature cure is 10! 
mally used. 


(Continued on page 154) 
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CRUCIBLE first name in special purpose steels 


steelmaking 


SLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY © SPECIAL PURPOSE STEELS 
JANUARY, 1953 


STRETCH 





UT YOUR 
STAINLESS, 100 


There are ways to stretch out your supply of stainless. 








For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 


similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 
cialists are ready to help you look into this matter and 
to advise you on more readily-available types of stain- 
less that will do a satisfactory job. Feel free to call on 


us for this specialized help. 





STAINLESS STEEL 
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LOW COST 


FINISHES 


/ for zine, 
‘cadmium, aluminum 
and cuprous 


provide metals 


corrosion resistance 
paint base 


choice of 
appearance 


ot And they are easy to 
i apply! Just a simple chemical dip 


for only a few seconds produces the coating. 


LOW MATERIAL 
AND SHIPPING COSTS 


combine to make Iridite the most economical chrom- 
ate finish you can buy. Many Iridite chemicals are 
packed in powder form, thus can be shipped to 
you in steel pails at freight savings of up to 
13%! Pails take less storage space, are 
easier to handle, eliminate carboys, 
need not be returned. 








WHY NOT TEST IRIDITE ON YOUR PRODUCTS? Write for 
literature and send samples for free test processing. See “Plating 
Supplies” in your classified telephone directory or write direct. 


INCORPORATED 


4004-06 E. MONUMENT STREET © BALTIMORE 5 MD 
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Like other Atlac products, the ney | 
resin is supplied in the form of free. | 
flowing granules, thus eliminating the in. | 
convenience of premature cure in storage 
or shipment. When using Atlac LV. 
sufficient resin for immediate use is eas. 
ily made up by dissolving it in styrene 
so that fresh resin is in use at all times 
assuring uniform cure. The product js 
also said to possess the added advantage 
of low exotherm with room temperature 
catalysts. 


New Alkaline Procedure Removes 
Oxides from Copper and Copper | 
Alloys 


Removal of cuprous and cupric oxides | 
from the surface of copper and copper | 
alloys that have been subjected to hig! 
temperatures is a serious problem to in- 
dustry. Cupric oxide dissolves _rathe 
readily in most cases, but cuprous oxide, | 
which is red in color, is attacked by va- | 
rious acid reagents only very slowly. Be- 
cause of this, industry has employed fi 
years oxidizing acid mixtures that under 
mine the base copper to free the oxid 
rather than employing a chemical that wi 
dissolve the oxide itself. Mixtures con 
taining sulfuric acid with chromic aci 
or dichromates are standard for scale te- 
moval from copper. However, this mu: 
ture attacks the copper and after the scale 
has been removed, a deeply etched pat 
tern may be left that mars the finish an¢ 
makes it difficult or impossible to bufi 
or burnish the surface to a high luster 
The procedure is also unsuitable for ‘| 
moving cuprous oxide from thin section’ | 
of copper or copper alloys. 

A procedure recently developed 
Enthone, Inc., 442 Elm St., New Haven, | 
Conn., eliminates the use of acids ané 
the preferential attack on the base metal 
This procedure involves converting tht 9 
cuprous oxide to cupric oxide by the us| 
of Enthone’s Ebonol “C” Process. The © 
black cupric oxide that is formed by the a 
use of the treatment is easily removed by F 
means of dilute acids, such as dilute at 
furic acid or sodium cyanide. If the oxide 
is heavy, the cycle is repeated sever! | 
times until the clean bare copper allo} | 
surface is exposed. The process has bee# | 
found applicable to pure copper, tt) 
bronzes, phosphor bronzes, brasses, and 
various copper alloys containing silico? 7 
and aluminum. . 

(Continued on Page 157) 
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Industrial Coating Offers Many 
Advantages 


A new coating developed to meet the 
a coating which 


needs of industry for 
would give protection against corrosion 


used by atmospheric conditions, vapors, 


fumes, spillage and splash of chemicals, 

been announced by Flexrock Co., Pro 
tective Coating Div., 3604-D Filbert St 
Philadelphia 4. Flexcoat maintenance 


ting is said to give excellent 


tion against corrosion caused by acids and 


protec 


alkalis. It can be brushed, sprayed or 
lipped, and can be applied over old 
paints. It is claimed to have good ad 


hesion to metal, wood or concrete and is 
available in a wide range of colors to 
decorate and identify machines and pipe- 


According to the company, Flexcoat 


industrial coating is a coating system 
characterized by extreme resistance to sub- 
stances that readily attract normal paints, 
like caustic soda and strong acids. It is 
a truly plastic resin finish and contains 
no oxidizing oils or resins. Drying en- 
tirely by solvent evaporation, no change 

s place in the film as it ages to lower 


inertness to corrosive products. 
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These End Plates were pattern cut, two pieces to 


each plate. By doing this (as detail drawing 


shows) one large center cut-out could be used 
for other jobs, not scrapped. The shipping weight 
of the finished End Plates were approximately 4 


that of the full size plate before cutting. 






| SAVE Material... Time... Shipping Costs 


BUY Pattern Cut 
m STAINLESS STEEL PLATES 


from G. 0. CARLSON, INC. 


: 
You save because... 


Carlson engineers make it their business to find the economical, the 
fast way to cut-to-shape stainless steel plate. It is their job to conserve 
material by making use of every square inch. It is their job to plan 
each cut to eliminate unnecessary additional set-ups and positionings. 
This planned economy is the order of every day with Carlson... and 
it pays off in lower costs! 


You save because... 
your shipping charges are less when you buy a cut-to-shape stainless 
steel plate from G. O. Carlson, Inc. You pay freight charges on the 
pattern cut pieces alone—not the whole plate... and this pays off 
in lower costs! 


Fabricators and other users of stainless steel plate have proved time 
and time again that it pays to let Carlson do it! Your inquiry will 
receive prompt attention. 





ais Stainless Steel is our only business 
FE a by ...and we know it 
y : foe 

af / ARLS 0 I INC. 
if 200 Marshalton Road, Thorndale, Pa. 


PLATES @ FORGINGS e BARS e SHEETS (No. 1 Finish) 
District Sales Offices in Principal Cities 
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SAVINGS of... 





Some customers tell us they have saved as high as 300% 
on machining costs by using Hitchiner Precision Investment 
Castings. Such large savings are exceptional . . . BUT 
savings up to 150% in the price of hundreds of complex 


metal parts are becoming quite usual. 


An understanding of the enormous possibilities of invest- 
ment castings together with effective designing of metal 
parts make tremendous savings possible. Ask our repre- 
sentative to call and discuss your problem or send us 
drawings and specifications for complete engineering 


analysis and recommendation without obligation. 







In any case send for this in- 
formative folder on Hitchiner 
Precision Investment Castings 





HITCHINER Manufacturing Company, Inc. 
MILFORD 3, NEW HAMPSHIRE 


Representatives in principal cities. 
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escape hatch frames, dive fla 
guided missile parts and airborne 
radar reflector screens are typ 
parts. Intricate and extremely 
curate sand cast wave guides are 
being made. Surface finishes within 
100 micro in. can be held through 
out large castings. Tolerances of 
+0.010 in. can be held on castings 
up to 3 ft long. Interior surfaces of 
wave guides are held to +0.004 in 
tolerances. with 100 micro in. finish. 
Large, thin-wall magnesium castings 
save tooling, labor and machine time. 
Higher rigidity is obtained than with 
fabricated units. Complicated integral 
units impossible or extremely difficult 
to obtain by fabrication can be cast 


Atomic Laboratory Cuts 
Radioactivity in 
Waste Gases 

Waste gases as finally discharged 
into the air, from the Knolls Atomic 
Power Laboratory at Schenectady, 
N. Y., are no more radioactive than 
the normal surrounding atmosphere 
and, in many instances, are even less 
radioactive, a General Electric scien- 
tist said recently. Speaking before 
the Fifth Annual Conference on In- 
strumentation and Nucleonics in 
Medicine, sponsored by the American 
Institute of Electrical Engineers, 
Joseph J. Fitzgerald described how 
an atomic energy laboratory can op: 
erate safely in a populated area. 

The laboratory is principally en- 
gaged in building a prototype atomic 
power plant for U. S. Navy sub- 
marines. Its research involves work 
with uranium 235 and other elements 
that release nuclear energy by the 
process of fission. A constant study 
is made of the waste gases discharged 
into the air, in order to afford the 
maximum protection of the neigh- 
borhood. These gases are discharged 
through a 100-ft stack, and are con- 
stantly monitored to make sure that 
the concentration of radioactive ma- 
terial is kept well below permissible 
limits, the G-E scientist said. 

“Constant air monitors are located 
at selected sites to check the radio- 
active concentrations at various points 
near ground level. Plant samples also 
are analyzed on a regular schedule 
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MANGANESE BRONZE HAS HIGH STRENGTH AND GOOD 
ELONGATION IN THE "AS CAST" CONDITION ... 

Because of their unusual combination of high strength and cor- 
rosion resistance coupled with good ductility and hardness 


these alloys have many varied applications, among which are 
valve stems, marine castings and fittings, pump bodies, gears 


and bearings. 
The *‘As Cast’’ tensile strength of Manganese Bronze alloys 


ranges from 60,000 to 110,000 P.S.I. Competitive copper 
alloys usually require heat treatment to develop the same 
strength thereby adding to the cost. 

‘| 


FREE... Write for your copy of the 8-page Lavingot Technical Journal — Vol. 8, No. 
containing an article discussing ‘Fume Control in the Brass Foundry."’ 


Specify—LAVIN NONFERROUS INGOT Quality 
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© Refiners of Brass, Bronze and Aluminum 
e Producers of Zinc Base Die Casting Alloys 
CHICAGO 23, ILLINOIS 
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3426 S. KEDZIE AVENUE 
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No longer a goal of the future 
but available now is a moldable, 
non-rusting material you can elec- 
troplate with gleaming metal sur- 
faces...a platable phenolic plastic. 

What would your design engi- 
neers think of another material, 
glass fiber filled yet readily mold- 
able, with unheard of impact 
strengths ranging up to 20 foot- 
pounds per inch (Izod)? 

These are among the new plas- 
tic compounds of the “working” 
class...the multi-purpose phenol- 
ics...developed by Durez to ex- 
tend into new fields the economies 
of the molding process. In your 
business they may be the turning 
point in eliminating numerous 
machining, assembly, and other 
operations. 

Further possibilities for cutting 
costs are in a lustrous yet resilient 
new rubber-filled Durez phenolic, 
and still another that ends the 
danger of corrosion of silver con- 
tacts. 


PHENOLIC PLASTICS 
160 
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Meret Co itieote 


These new kinds of materials 
invite your investigation with 
more than dollar economies in 
mind. Look into them for prod- 
ucts that look better, serve longer, 
and sell easier! 

Durez phenolics specialists will 
gladly confer with you and your 
custom molder. 


> MOLDING COMPOUNDS 


INDUSTRIAL RESINS 


PROTECTIVE COATING RESINS 
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to evaluate the accumulation of radio 
activity on vegetation,” he said. 

Describing the safety operations, 
he said that the waste radioacti 
gases and smokes from the working 
areas are first passed through 
scrubber, in which a caustic solution 
washes out the larger radioactive 
particles as well as the more volatile 
components. Next, they go through a 
high-efficiency filtering system, which 
removes more than 99.9% of the 
small amount of radioactive materia] 
left. The air that remains is diluted. 
from a thousand to ten thousand 
times, with filtered air from the 
ventilating system of the building, 
and then is discharged through the 
stack. 

Normal atmosphere contains mea- 
surable but harmless quantities of 
radioactive elements, and these pro- 
duce radioactive particles which are 
also removed by the filtering process. 

“As a result,” he said, “in many 
instances the effluent from our stack 
is cleaner radioactively than the at- 
mosphere itself.” 


Plastisol and Petroleum-Base 
Coatings Inhibit Corrosion 
of Metal Parts 


Over 200 representatives of in- 
dustry and Government attended a 
two-day forum on packaging to in- 
hibit corrosion, sponsored by Genera! 
Motors and the R. M. Hollingshead 
Corp. Subjects ranged from the 
mechanism of corrosive attack 
through testing and specification o! 
coatings to protective coating ma- 
terials, with the major emphasis on 
peelable plastics. 

A new cold-dip plastics material 
(plastisol) was discussed and dem- 
onstrated. This material, in which 4 
corrosion inhibitor has been incorpo- 
rated, is applied by dipping at room 
temperature. By heating to approx: 
mately 300 F the plastisol is con- 
verted to a tough adherent solid coat- 
ing. Tests indicate that after this 
treatment the coating is comparable 
to and in some respects superior to 
the hot-dip materials which are 10 
current use. 

Among the petroleum-base coat: 


(Continued on page 170) 


MATERIALS & METHODS 






































1€a- 
TO- 


ess. 


in- 


in- 
eral 
read 
the 
tack 


1 of 
ma- 


erial 
lem- 
ch a 
ir po- 
oom 
rOXxI- 
con- 
coat- 
this 
-able 
yr to 
e in 


coat- 


BE EMI 








= Pe de: 


Advertisement 


Clear Lacquer Stands 
Salt Spray Tests for 
Unusual Periods 


nducted by an unbiased laboratory 
that a transparent lacquet 
widely known for its remarkable 

sion to practically all commonly used 
tals, has the added advantage of excep 
nal durability. In these tests, the 
r, produced by Maas & Waldstein 

Co. and sold under the trade name of 
DULAC Clear Universal Lacquer #462, 
was subjected to salt spray and weather- 
long 


eter tests for exceptionally 


] 


iods. No sign was observed either of 


finish failure or of discoloration of the 


fl etal. 

















Left) A zinc-coated steel panel newly coated 
with DULAC No, 462, 
(Right) A similar panel after hundreds of 


hours’ exposure to salt spray, showing no 
evidence of attack on the finish. 


Typical Applications 


This unusual durability of DULAC Clear 
Universal Lacquer #462 has led to its 
extensive use as a replacement for chro- 
mium or other metals normally plated of 
zinc or zinc-plated steel. An additional 
important field of application lies in the 
protection of chromium which because of 
metal shortages is being plated directly 
over steel, without the customary under- 
plating of nickel-over-copper. 


An air-drying coating, DULAC #462 is 
casily applied by dip or ‘spray. It dries 
t of dust in 5 to 10 minutes, and hard 
in an hour. Technical Data Bulletin #110 
in DULAC #462 is available from Maas 
& Waldstein Co., 2121 McCarter High- 
way, Newark 4, N. J. On request 
M & W Technical Service Engineers will 
uSS specific problems. 
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ADHERES 


to almost any metal 


INVISIBLE 


on all of them 
DULAC Clear Universal Lacquer #462 


Here is a single water-white lacquer with remarkable 
adhesion to practically all metals. It’s DULAC Clear 
Universal Lacquer 7462. 


Finishing shop after finishing shop* reports that this 
M & W lacquer can be applied with equal success to just 
about any metal—and that it’s invisible when applied. 


AND... tests conducted by an unbiased laboratory show 
that DULAC #462 withstands salt spray and weatherome- 
ter tests for longer periods than ordinary lacquers. 


DULAC #462 forms a tough, lasting protective film that 
resists heat, cold, weather, stain, perspiration. It cuts down 
on inventories, because one lacquer handles so many metals. 
It cuts down on production time, because it dries out of 
dust in 5 to 10 minutes . . . hard in an hour. Applied by 
spray or dip. 


*Names on request 


For complete information, write for Technical Data Bulletin 
#110, or let our M & W technical consultant discuss your 
requirements privately with you. 


PIONEERS IN 
PROTECTION 
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This soot blower element has been coated with high-temperature ceramics to extend its 


life in the corrosive service it will encounter in a water tube boiler. 


High Temperature Ceramic 
Coatings in Industrial Applications 


by D. K. Krosch, superintendent, 
Solarmic Dept., Solar Aircraft Co. 


They are prolonging life of heat treating fixtures, 
furnace parts, and equipment in processing industries. 


@ As HIGH TEMPERATURE operations 
find wider use in industry, high 
temperature ceramic coatings are 
being used increasingly to lengthen 
the service life of metal parts sub- 
jected to intense heat. 

Already high temperature coatings, 
such as the Solaramic series de- 
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veloped by Solar Aircraft Co., have 
found a definite and important niche 
in military production. At the same 
time, peacetime industries in a variety 
of fields are studying the use of 
ceramic coatings in their everyday 
operations. 
(Continued on page 164) 





ATLANTA, Ga., Alpine 4885 
Morrison-Drabner Steel Co., Inc. 


BALTIMORE, Md., Peabody 7300 
Hill-Chase Steel Company of Maryland 
Asheboro, N.C.: Phone 8849 
Richmond, Va.: Phone 7-4573 


BEAUMONT, Tex., Phone 4-2641 
Standard Brass & Mfg. Co. 


CHICAGO METROPOLITAN AREA 
Korhumel Steel & Aluminum Company 
Evanston, lll.: Ambassador 2-6700 

CINCINNATI, Ohio, Wabash 4480, 448) 
Morrison-Drabner Steel Co., Inc. 

CLEVELAND, Ohio 
Nottingham Steel Company 
Atlantic 1-5100 
Copper & Brass Sales, Inc. 
Endicott 1-6757 

DALLAS, Tex. 

Delta Metals, Inc. 
Hunter 7446 

Earle M. Jorgensen Co. 
Riverside 176] 

DAVENPORT, lowa, Phone 3-1895 
Nichols Wire & Aluminum Co. 

DETROIT, Mich. 

Copper & Brass Sales, Inc. 
Lorain 7-3380 

HONOLULU, T. H., Phone 5-2541 
Permanente Cement Co. 

HOUSTON, Tex. 

Standard Brass & Mfg. Co. 
Preston 1123 
Earle M. Jorgensen Co. 
Orchard 1621 
INDIANAPOLIS, Ind. 
FH. Langsenkamp Company 
Imperial 4321 
Korhumel Steel & Aluminum Company 
Franklin 5361 

KANSAS CITY, Mo., Victor 1041 
Industrial Metals, Inc. 

LOS ANGELES, Calif. 

Eureka Metals Supply Company 
Mutual 7286 

Earle M. Jorgensen Co. 

Lucas 0281 

Reliance Stee! Company 

Adams 3-3193 


MILWAUKEE, Wis., Evergreen 4-6000 
Korhumel Steel & Aluminum Corp. 
of Wisconsin 


MINNEAPOLIS, Minn., 
Korhumel Stee! & Aluminum Company 
Gladstone 5943, Prior 4030 

NEW ORLEANS, La. 
Orleans Steel Products Co., Inc. 
Raymond 2116 
Standard Brass & Mfg. Co. 
Aud. 1353 


NEW YORK METROPOLITAN AREA 
A. R. Purdy Co., Inc. 
Lyndhurst: Rutherford 2-8100 
New York: Chelsea 3-4455 
Newark: Humboldt 2-5566 


OAKLAND, Calif. 

Gilmore Steel & Supply Company 
Glencourt 1-1680 

Earle M. Jorgensen Co. 

Higate 4-2030 

OMAHA, Nebr., Atlantic 1830 
Gate City Steel Works 

ORLANDO, Fia., Phone 7124 
Robinson Bros., Inc. 

PHILADELPHIA, Penna., Delaware 6-5400 
Hill-Chase & Company, Inc. a 
Allentown: Allentown 28077 * 
York: York 5790 3 

PHOENIX, Ariz., Phene 8-5331 
Arizona Hardware Co., Inc. 

PITTSBURGH, Penna., Hemlock 1-5803 
Follansbee Metal Warehouses 

PORT ARTHUR, Tex., Phone 5-9377 
Standard Brass & Mfg. Co. = 

PORTLAND, Ore., Tuxedo 5201 e 
Eagle Metals Inc. of Oregon 

SAN FRANCISCO, Calif., Klondike 2-051! 
Gilmore Steel & Supply Company 

SEATTLE, Wash., Lander 9974 
Eagle Metals Company 

SHREVEPORT, La., Phone 2-9483 
Standard Brass & Mfg. Co. 

SPOKANE, Wash., Madison 2419 
Eagle Metals Company 5 
Industrial Metals, Inc. x 

SYRACUSE, N. Y., Enterprise 6400 é: 
A. R. Purdy Co., Inc. 

WICHITA, Kans., Phone 7-1208, 7-1209 
General Metals Incorporated 

WORCESTER, Mass., Worcester 7-452] 

Merrill Aluminum Corporation 
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You file his name under Service 


(Joop reason for keeping in close touch 
with your Kaiser Aluminum Distribu- 
tor is the extra service he makes avail- 
able to you. 


He gives your order personal atten- 
tion, whether the market is soft or tight, 
the job large or small. He learns your 
problems, suggests solutions based on 
his specialized knowledge and experi- 
ence handling countless problems like 
yours, 


He investigates new methods to help 
you get more from available supplies. 


For experimental work, and for emer- 
gencies, he helps you obtain supplies. 
Often he assists you in securing sub- 
contracts by keeping you posted on 
continually changing government 
requirements. 


Even now, he may be able to supply 
all the aluminum you need. For Kaiser 
Aluminum will soon have increased 
its production of primary aluminum 
137%. 


See your Kaiser Aluminum Distrib- 
utor soon. 


Setting the pace. ..in growth, quality and service 


HERE'S HOW 
YOUR DISTRIBUTOR 
HELPS YOU: 


o 


MORE VERSATILE INVENTORY — Large 
stocks maintained by your ware- 
house distributor give you the op- 
portunity to select from a complete 
range of alloys and form. 


yf 


LOWER COSTS—Specialization o 
warehouse plant and handling equip- 
ment permits deliveries at lower cost 
at machine side, cuts stock keeping 
and accounting costs. 


LOWER RAW MATERIAL INVESTMENT— 
Slit, sheared, or sawed stocks to fit 
every production demand can be de- 
livered to you daily. Eliminates ex- 
pense of idle or obsolete inventory. 


SMALLER SPACE REQUIREMENTS — 
Small lot purchases mean less space 


PRODUCERS OF: Sheet « Coil « Plate * Pig * Ingot © Billet * Foil * Electrical Conductor 
Residential Siding * Corrugated Farm and Industrial Roofing * Shade Screening * Rod, Wire & Bar 
Screw Machine Stock « Forging Stock + Rivet Wire © Roll-Formed Shapes ¢ Extrusions 


is needed to house raw materials. 
Result: you can devote more space 
to profitable production. 
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EXPANDED 
METAL 


THEY ACTUALLY REDUCE 
THE COST OF THIS 
EXHAUST SHIELD 


...the diamond pattern 
stretches’ the metal, 
makes it go further 


.. the driver is protected 
from burns 


...@ir has free access for 
cooling 
Manufactured of '/," 18 gauge PENMETAL by Toledo 


Pressed Steel Company for GMC Truck & Coach Company 


and you have an attrac- 
tive product! 


1. ¥ : 4 4 e, 4 ‘ ' ‘ 
( ' ( / 
\EX\PANDED ERAL ES\H | 
4 \ ff \ j/ ; / j \ 
OPEN \TO LIGHT, HEAT AND AIR. P ETAL ex faded \ 
metal is the material of economy —for protecting, for | 
/streening, for lightweight yet strong construction. \ j 
/ MAKES A LITTLE METAL GO A LONG WAY. PENMETAL \ / 
expanded metal is sheet metal which has been slit, — 
\ then stretched to as much as 10 times original area. 


CORROSION-RESISTANT METALS AVAILABLE, as well as 
carbon steel. Large or small mesh, light or heavy gauge. > 
Each sheet is a unit without rivets or welds. \ 


UP TO 80% LIGHTER than solid sheet of same dimen- 
sions. (Y, truss pattern adds rigidity and strength. | 


\ \ METAL Magy "e Ye zm, 
/ Wis /N GN 


eZ / 
For more information. 
write for Free Bulletin EM43 


PENN METAL COMPANY, INC. 
SALES OFFICES . 205 East 42nd Street, New York 1 
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Hi-Temp Ceramic Coatings 
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Made of Type 309 stainless steel, this 


burner unit for oil refining equipment has 
been coated with ceramics and is now un- 
der tests. Its life is expected to be double 
the service life of the uncoated chamber. 


Heat Treating Equipment 


Heat treating and other industrial 
furnace applications are common in 
many industries. Recently, at Solar, 
we experimentally coated a number 
of furnace jigs and fixtures. The re 
sults were excellent. Fixture life was 
extended four to five times. If care 
is taken to recoat the fixtures and 
jigs at required intervals, life of the 
parts can be extended almost in- 
definitely. 

Now Solar is ceramic-coating all 
furnace fixtures and firing jigs used 
in the firing of ceramic coated parts, 
which is done usually at tempera- 
tures varying from 1600 to 1900 F. 
Solar is also coating the jigs and fix- 
tures used in other types of furnaces 
for heat treating in the company s 
plants. And, in new conveyorized 
furnace facilities now being built, all 
parts subjected to heat will be 
coated, including the conveyor sho¢ 
plates and hooks. 

Longer life for jigs and fixtures 1s 
not the only advantage of ceramic 
coating. Scale is prevented, so a scale- 
free furnace operation is possible. 
In Solac’s furnaces, most jigs and 
fixtures are made of Type 321 stain: 
less; some are cast of Type 330, and 
some are made of Incoloy. Coatings 
on these alloys have tremendously 
increased their useful furnace life. 

In industrial furnaces themselves, 
any metal parts required to with- 
stand excessive heat can be ceramic 
coated profitably, including burner 
tips. Coatings will not only yield 
savings through longer life for metal 
parts, but will also reduce unproilt- 


(Continued on page 166) 
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OIL: FREE 


SELF-LUBRICATING 


: 


£ 
9 
vad 


S 
Yep, gine 


Widely Used Where Ordinary 
Oil Lubrication Is 
Impractical or Impossible. 


EXCELLENT DURABILITY © CONSTANT 
CO-EFFICIENT OF FRICTION © APPLICABLE 
RANGE 
sovipiries on cansonizes @ OPERATE DRY, OR AT 
HIGH SPEEDS SUBMERGED IN WATER, 
GASOLINE AND OTHER LIQUIDS © EXCEL- 
LENT FOR CURRENT-CARRYING BEARINGS 


OVER A WIDE TEMPERATURE 


— EVEN WHERE OIL 





| 


| 


GRAPHALLOY materials are also in wide use for oil- | 
free, self-lubricating piston rings, seal rings, thrust 


washers, friction discs, pump vanes etc. 


OTHER GRAPHALLOY 


PRODUCTS 


For applications requiring low 
electrical noise, low and con- 
stant contact drop, high current 
density and minimum wear. 
Used for SELSYNS, DYNA- 
MOTORS, SYNCHROS, ROTA- 
TING STRAIN GAGE pick-ups 


Brush Holders and Coin Silver 
Slip Rings also available. 


and many other applications. q P 








1010 NEPPERHAN AVENUE * YONKERS, NEW YORK 


C7] Please send data on Graphalloy Oil-Free BUSHINGS. 


[] Send data on BRUSHES and CONTACTS. 





Hi-Temp Ceramic Coatings 








continued from page 164 





These heat treating jigs, cast of Type 330 


stainless, are coated with high temper- 


ature ceramics 


to increase their service 


life. 


able shut-down while parts are being 
replaced. 

In another application, a manufac- 
turer of gears has tested ceramic 
coated stainless steel carburizing 
racks. Both coated and uncoated 
racks were run through about 50 
carburizing heats. During each heat 
they were at 1680 F for 7 hr, and at 
an average temperature of 1550 F for 
about 4 hr. They were then directly 
quenched from 1550 F in oil with 
medium agitation. At the end of the 
tests, the coated racks were not only 
in better condition, but were in as 
good condition as when they had 
been received. It was also noted that 
distortion in the coated racks was 
less than in the uncoated ones. 


Other Uses 


Outside of firing and heat treating, 
numerous other industrial uses of 
ceramic coatings are under study. It 
is believed that in many hot air or 
hot water systems, where metal is 
destroyed by combined heat and cor- 
rosive action, coatings would be of 
value. And tests are being made to 
find the value of coatings as protec- 
tion against the corrosive effects of 
mild acids and alkalies in chemical 
processing and similar applications. 
Results are highly promising. 

Research men feel that the field 
for ceramic coatings in industry has 
barely been scratched. In an ex- 
periment with industrial‘ pumps, for 
example, it was found that ceramic 
coating not only reduced corrosion, 
but also increased the wear resistance 
of the parts and resulted in an in- 
crease in pump efficiency of 7 to 9%. 

Both heat and corrosive liquids 
and gages are encountered regularly 
in such industries as eerie) oS 
sing, petroleum refining, food proc- 


(Continued on page 168) 
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SHORT RUN 


STAMPINGS 





| Exclusive Fast- 

Tooling process 

| Saves up to 80% of 

| conventional toolin 

| costs and enables HPL to 

| produce stampings economi- 
cally in lots of 25 to 25,000 
pieces. Parts for experimental 
or development work or other 
limited quantity requirements 
are produced to your most 
rigid specifications. 
The HPL method permits mi- 
nor die changes to be made 
quickly and inexpensively and 
provides for free maintenance 
of dies for all future orders. 

| Speedy delivery is available 

| on parts made from any ma- 

| terial that can be stamped. 

| Send sample part or blueprint 

_ for quotation. 

| 





BLANKING © PIERCING © FORMING 
DRAWING © DRILLING © COUNTERSINKING 
TAPPING © EXTRUDING © STENCILING 











Write today for Bulletin No. 718 & 





Manufacturing Co. 





® Cleveland 28, Chic 
MATERIALS & METHODS 


15195 Miles Ave. 








; 
if 
y 
‘ 


_ off your shoulders. Roll forming equipment 
speedily turns out intricate sections... 


sized, notched and punched to your 


; specifications. Shapes are rolled with dies 


that are precision-made in our own plant. 


_ Write for descriptive brochure. 





* 
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Pare 


not pounds!” 


no scrap...no rejects...no time waste 


Whether you want semi-fabricated blanks or completely finished parts, 
you will save by letting Fansteel fabricate your tungsten and molybdenum 
components for you. Fansteel maintains complete facilities for fabricating, 
including forming, stamping, bending, deep drawing, forging, machining, 
brazing, welding, assembly and finishing. You'll find Fansteel engineering 
assistance valuable, too. Fansteel engineers are long experienced in the 
fabricating techniques peculiar to tungsten and molybdenum, and are 
well prepared to design parts with the minimum amount 


of metal and lowest fabricating costs. 





Anodes for hydrogen thy- 
ratron electronic tubes. The 
disks are heavy molybde- 
num sheet. The shafts are 
made of tungsten rod. 





If you are a user of 
tungsten and molybde- 
num, consult Fansteel (without obligation) for assistance 
in design and most economical fabrication. 


Write for the informative booklet: “FANSTEEL TUNGSTEN AND MOLYBDENUM” 


TUNGSTEN & MOLYBDENUM 


22501C 


Fansteel Metallurgical Corporation worrn cuicaco, 1uinols, u.s.a 
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A heat treat basket, made of Type 330 


stainless, is ceramic coated in order to pro- 





tect it from oxidation in high temperature 


service. 


essing, and many types of metal. 
working. Ceramic coatings may be an 
answer to the expense and scarcity 
of super alloys, providing longer 
service life and decreasing mainte. 
nance costs. 

Since ceramic coatings in indus. 
trial uses are comparatively new, 
little long term test data have been 
accumulated. One of the early 
ceramic coating jobs by Solar, how- 
ever, provides a dramatic example 
of the potential benefits of coating. 
In this case, some burner tubes used 
in an industrial heating unit were 
subjected to a field test by the 
customer. The tubes were fabricated 
of Inconel; one was ceramic coated, 
the other uncoated. They were op- 
erated at about 2000 F. After 136 
hr of operation, the uncoated tube 
was completely corroded and eroded. 
But after 566 hr of operation, the 
ceramic coated tube was still in 
serviceable condition. 
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iV TRENTWELD! 
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@ Stock lines in food, paper, and chemical plants; heat exchanger 
units in processing industries; cooling coils in breweries, beverage 
industry, dairies and dairy equipment...throughout all industry, 
wherever there’s a stainless or high alloy tubing application, there 
you'll find TRENTWELD, 

And it’s to be expected! TRENTWELD is made in a tube mill by 
tube engineers who roll and weld stainless and high alloy tubing 
exclusively. Then too, TRENTWELD is available in a full range of sizes 
— 4” to 36” in diameter. This, coupled with Trent’s convenient 
mid-continent location, means prompt delivery of what you want 
--.» when you want it. If yours is a stainless or high alloy tubing 
requirement: Call on us, 


TRENTWELD STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN 


(Subsidiary of Crucible Steel Company of America) 
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Slap-troweling Blazecrete on a furnace lining under repair. 


You can speed refractory repairs 


with J-M BLAZECRETE 








You'll find Johns-Manville Blazecrete* 
ready at a moment’s notice to quickly and 
economically build new refractory lin- 
ings or repair old ones. 

Just mix Blazecrete with water, as you 
would mix ordinary concrete, then gun 
it on or slap-trowel it on. Either way, 
Blazecrete goes on fast 

. there’s no laborious 


When gunned, it adheres readily with a 
minimum of rebound loss. 

You'll find Blazecrete a hydraulic set- 
ting refractory that will not harm work- 
men’s hands. It is furnished as a dry mix, 
and can be stored indefinitely. To meet 
the requirements for various operating 
temperatures, Johns-Manville developed 
three types of Blazecrete . . . and each is 











ramming or tamping. 


3X BLAZECRETE 


For temperatures through 3000F. 
Unusually effective for heavy patch- 
ing, especially where brickwork is 
spalled or deeply eroded. Excellent 


For temperatures through 2400F. 
For building new and repairing old 
refractory linings. Makes repair 
work easier and less costly. Can be 


L. W. BLAZECRETE 


For temperatures through 2000F. 
An insulating refractory . . . light in 
weight, low in thermal conductivity. 


Street, Toronto 1, Ontario. 


All Blazecrete products harden on air curing . . . can 
then be fired or left standing indefinitely. For further 
details, send for Brochure RC-28A. It also tells abous 
Blazecrete’s companion material, Firecrete* . . . the 
hydraulic setting castable refractory for making spe- 
cial shapes and linings. Just write Johns-Manville, 
Box 60, New York 16, N. Y. In Canada, 199 Bay 


available for prompt delivery: 


for building and repairing forge 
furnace linings, burner blocks—and 
for lining ladles in ferrous and non- 
ferrous foundries. 


STANDARD BLAZECRETE 


used by boiler manufacturers to re- 
place fire clay tile in wall construc- 
tion. Standard Blazecrete does not 
require pre-firing. 


For building new linings and repair- 
ing old. Adaptable and economical 
for many other applications. 










Reg. U.S. Pat. Off. 
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ings discussed were polar compounds 
and thixotropic compounds for use 
in the protection of highly polished 
parts during storage. The status of a 
number of Government specifications 
dealing with compounds of this type 
was discussed by representatives of 
the Defense Dept. 


Westinghouse Engineer Describes 
Materials Engineering 


Although each operating division 
of Westinghouse has its own materials 
engineers, who not only test the ma- 
terials bought and used by their divi- 
sion, but also develop new materials 
specifically for the use of their own 
plants, much of the development of 
materials is done by a central organi- 
zation, the Materials Division, accord 
ing to J. B. Seastone. 

In a paper given at the Trends in 
Electric Power in Industry Conference 
in Pittsburgh recently, Mr. Seastone, 
manager of Materials Div., Westing- 
house Electric Corp., said that the 
situation of the electrical industry 
with respect to materials has been 
unique. While physical properties 
tensile strength, hardness, resistance 
to the elements—are of primary im- 
portance to most manufacturers, the 
electrical manufacturer has another 
complete set of supplementary re- 
quirements—electrical characteristics 
Reduced to its simplest terms, this has 
meant that the electrical industry has, 
to a large degree, had to develop its 
own materials. 

Stove iron, paper, silk and shellac 
were the materials of the electrical 
industry in its infancy. They were the 
only materials available. Neither man- 
ufacturers nor suppliers then realized 
the tremendous importance that ma- 
terials were to play in the industry's 
development. Today, the electrical in- 
dustry uses a whole host of special 
materials, _ sizable quantities of 
more standard materials. Some were 
developed for their magnetic or elec: 
trical properties. 

Materials Engineering maintains 
and operates a full complement of 
physical and chemical testing labora- 
tories, in which it tests most of the 
thousands of kinds of materials used 
by the company. But the major ac- 
tivity of the department is in the 
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Showing Wales Type “BL” Hole Punching ‘and Type “N”] 


|Notching Units in a combination press brake setup for punch- 
ing and notching mild steel up to 1/8” THICK. 











A stamping press setup of Wales Type “CJ” Hole 
Punching Units for punching mild steel up to 1/4” 











Showing a setup of Wales Type “HS’’ Hole 
Punching Units in a press brake for punching 
mild steel up to 3/4” THICK. 


Showing a setup of Wales 
Type “Ry” Notching Units 
in a stamping press for notch- 
ing mild steel up to 1/4” 


CK. 
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standardize ye 


WALES 


Hole Punching Units 


Only Wales Hole Punching and Notching Units provide the 
numerous patented features plus the time and cost saving advan- 
tages that have made it “standard practice” with thousands of 
metal fabricators to standardize on this exclusive equipment. 

Wales independent, self-contained Units eliminate costly, 
single-purpose custom dies, reduce expensive setup time and 
practically eliminate press “downtime.” 

The same group of Wales Units may be interchangeably set 
up in stamping presses and press brakes. In many cases, setups 
of Wales Units are in production the same day a hole punching 
pattern is released by your engineering department. 

The multiple advantages of Wales Hole Punching and 
Notching Equipment are too MANY to tell here, so write for 
fully-illustrated, functionally colored catalogs TODAY. 


WALES-STRIPPIT CORPORATION 


George F. Wales, Chairman 


399 Payne Avenue, North Tonawanda, N. Y. 
(Between Buffalo and Niagara Falls) 


Wales-Strippit of Canada, Ltd., Hamilton, Ontario 


Specialists in Punching and Notching Equipment 
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NEW way ro 


lower manufacturing costs 
increased plant output 
better product quality 


‘\ TF 


through Milford’s scientific approach 


to product and parts assembly 


--- “THE MILFORD METHOD” 


eA 


i 
the MILFORD 


METHOD 


EVERYONE WHO DESIGNS, SPECIFIES OR BUYS 


have this important 


py t day 


See our catalog in the 1953 
Sweet’s Product Designers File. 


Est. 1919 


chure 


coe. 


MILFORD ... the name fo rivet in your memory for fasteners 


MILFORD, CONN. 


ELYRIA, OHIO 


+ 
i 





4 
(ILFORD RIVET & MACHINE CO. 


30 PLATT ST. 834 ILLINOIS AVE. 721 SO. PALM AVE. 
HATBORO, PA. AURORA, ILLINOIS ALHAMBRA, CALIF. 
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dev elopment and application of new 
materials. The basic idea often origi. 
nates in the Research Laboratories 


[Then Materials Engineering takes 
ver. Laboratory investigations 

lade, manufacturing techniques are 
studied, methods of fabrication 


planned, standard procedures worked 
out, and, finally—in many cases—a 
pilot-plant operation established. The 
products of this pilot manufacture 
are sold to operating divisions, and 
in some cases to outside manufactur. 
ers, before the process is finally trans. 
ferred to the appropriate division. 


Solubility Limit of Carbon in 
Austenitic Stainless Steel Studied 


Austenitic stainless steels, which 
are characterized by a distinctive 
crystal structure, are widely used be- 
cause they combine superior resist: 
ance to corrosion with ease of work- 
ing. Properties and applications of 
these steels are considerably affected 
by the amount and form of carbon 
they contain. Many experimental 
studies have been made of various 
properties of these steels; but sur- 
prisingly little attention appears t 
have been given to the determinatiot 
of the limit of solubility of carbon 
in one of the most widely used forms 
of stainless steel, chromium-nickel 
austenite. | 

Because of the importance of suc! 
knowledge, the National Bureau o! 
Standards recently made a study of 
the solubility of carbon in austenitic 
stainless steel containing 18% 0! 
chromium and 10% of nickel. These 
levels of chromium and nickel were 
chosen as representative of the AIS! 
types 302 and 304 stainless steels. 
Sponsored by the Navy Bureau of 
Aeronautics, the investigation was 
conducted by Samuel J. Rosenberg 
and Carolyn R. Irish of the NBS 
metallurgy laboratories. 

The Bureau investigators found Fy 
that with a carbon content 0 By 
0.007%, the lowest content studied, re 
solution was substantially complete B 
between 1300 and 1400 F. Solubility By 
appeared to increase approximately & 
linearly from about 1400 to 1975 i 
the maximum temperature studied, I 
where carbon solubility was approx Fy 
imately 0.08%. These values of 
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_ : With Accumet Precision Castings, Crucible has _ start at plus or minus 0.005” although under cer- 
+ sur. [eee developed a process of producing precision invest- tain circumstances closer tolerances can be held. 
srs to | «ment castings in intricate designs with the smooth, This relatively new metal forming process solves 
nation satiny finish and closely-held dimensions charac- many difficult problems in design, tooling and pro- 
-arbon teristic of “lost wax” castings. Casting tolerances duction of metal components. 
forms 
nickel y py + “ es « a 
fuel injectors from precision castings 
€ such [— Fuel injectors and carburetors for aircraft are mechanisms containing 
au of a variety of peculiarly shaped component parts. The usual procedure is 
dy of to use hardenable, chrome stainless steels, Types 416 and 440F, which 
tenitic are most adaptable to easy machining. However, to save costs in machin- 
% 0 | ing from bars, stocks and forgings, Crucible applied Accumet Precision 
These | Castings. The close size control and good surface finish of the cast- 
ASI ; ings eliminate many costly machining operations — saving manpower, 
hes > machine time and tooling expense. 





| § . 64° . . . a 
n hen Long a leader in the development of precision in- us for more detailed information. CRUCIBLE STEEL 
pe , = 7 . . » J 
™ ee vestment castings, Crucible offers you the services COMPANY OF AMERICA, General Sales and Operating 


au of i more information available on castings 
' 
% 


» ofan alert metallurgical staff to help you profitably Offices, Oliver Building, P. O. Box 88, Pittsburgh 
found & » “PPly these specialty steels to your operation. Write 30, Pennsylvania. 

nt of ; 

tudied, 


mplete Fe first name in special purpose steels 


lubility 
52 years of Find sleclmaking PRECISION CASTINGS 


imately 2 
R 





975 F, 
tudied, 
approx: 


ues of 





. 'IGH SPEED + TOOL * STAINLESS °° ALLOY = MACHINERY © SPECIAL PURPOSE STEELS 
JANUARY, 1953 173 





“HODS 


























Dissociated ammonia provides a protective 


atmosphere at lower cost, with better results 


Brignt heat treating is Allen B. DuMont Laboratories’ answer to 
the problem of assuring absolute cleanliness of stainless steel com- 
ponents of their Teletron Picture Tubes. The electron gun is the 
heart of the television tube, and picture clarity depends on the qual- 
ity of its essential parts. 


DuMont has for some time been using dissociated ammonia as 
the only satisfactory atmosphere for bright heat treating of stainless 
steel. Not only is the cost of ammonia much lower than that of 
hydrogen, but the absence of water vapors improves the efficiency 
of the cleaning. 


Since one cylinder of ammonia yields the equivalent of 34 cylin- 
ders of hydrogen—and is much less costly—dissociated ammonia 
may easily mean real savings for you, too. Write today, giving 
details of your requirements, and also send for one or all of the 
booklets offered below. 


4 Ammonia and Sen; 
You can depend ©" A 


Armour and Company, 1355 W. 31st St., Chicago 9, Ill. 
CLIP AND MAIL THIS TODAY! 


Please send me copies of the following booklets: 


0 “Applications of Dissociated Ammonia’ 








0 “Ammonia Installations for Metal Treating” D “‘Carbonitriding”’ 


D “The Nitriding Process’’ 




















Name Title 

Firm spiectiap amelie 
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City a Zone State ; 
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solubility are appreciably lower than 
those previously reported The sol 
ubility curve developed at NBS indi 
ates that type 304 ELC (extra loy 
carbon) stainless steel can be eff 
tively annealed at 1700 F, but that 
ordinary type 304 stainless should be 
annealed at temperatures in excess 
of 1900 F if the carbon is to be 
fully dissolved. The study also points 
up ‘limitations on the effectiveness 
of attempts to eliminate intergranular 
embrittlement of austenitic 18 chrom- 
ium-10% nickel steel by reducing 
carbon content. 

The annealing of austenitic stain 
less steels is often governed by the 
desire to obtain a completely austen 
itic structure—that is a structure in 
which all carbon is in solution in 
gamma iron. To attain this end, 
annealing temperatures used in com- 
mercial practice are quite high, usual- 
ly about 1950 to 2000 F. From an- 
other standpoint, however, such high 
annealing temperatures are undesir- 
able; annealing at lower temperatures 
results in smaller grain size, which 
is thought to reduce susceptibility to 
intergranular embrittlement. Since 
the temperature at which all carbon 
is in solution increases with carbon 
content, it seems to follow that low- 
carbon steels can be annealed at 
lower temperatures than the higher- 
carbon varieties. In the absence of 
definite knowledge of the carbon sol 
ubility, however, it has been neces 
sary to keep annealing temperatures 
quite high in order to assure an aus 
tenitic structure. For these reasons 
the results of the NBS study have 
considerable practical as well as 
theoretical interest. 

The use of type 304 ELC steels 
in industry is based on the premise 
that the low carbon content (0.03% 
maximum) will give some protection 
against intergranular embrittlement. 
Such embrittlement results when aus- 
tenitic stainless steels are subjected 
to temperatures in the range of abou 
800 to 1400 F and are either simul- 
taneously or subsequently exposed to 
the action of certain corrodents. [n- 
tergranular embrittlement has been 
ascribed to the precipitation of chrom: 
ium carbide at the grain boundaries 
of the austenite, and it has been pro- 
posed that the phenomenon might 
be completely inhibited by reducing 
the carbon content to less than the 
limit of solubility at temperatures 0 
which the steel will be subjected 
Although these extra-low-carbon 
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Restrictions on brass forced engineers in the 
Toastmaster Products Division of McGraw Electric 
Company to find substitute materials for a pneumatic 
damping device on the toast ejector mechanism. 
They had been using a cylinder, machined 

from solid % inch brass rod, and a precision 

ground brass piston with a connecting rod 

on a swivel joint. The cylinder head was fitted 

with a spring and ball check valve. Tolerances 

on this complicated assembly had to be held 

within 2 mils to give satisfactory performance 

for at least 100,000 cycles at 350° F. 


n pneumatic dampers 


NH Ni, SUMPUMES MSI; 


eee Saves critical materials 


Many substitute materials and designs were tried with dis- 
appointing results before one of our technical representatives 
dropped in with samples of Silastic. Using this heat-stable, 
rubbery silicone product, Toastmaster's research and de- 
velopment engineers perfected a very simple and durable 
damper. It consists of an inexpensive drawn steel cylinder, a 
I-piece connecting rod, and a flat ring-shaped Silastic piston 
mounted loosely between two metal cup washers with a 
simple air leak past the shoulder of the piston. 


For more information on the properties or fabricators of Silastic 
mail this coupon today or phone our nearest branch office. 
Corning Corporation, Dept. AF-1, Midland, Mich. 
Os€ send me: 


Silastic Facts 10a, properties and applications of Silastic stocks and pastes. 
List of Silastic Fabricators. 


What's A Silicone?", your new 32-page booklet on silicone products and applications. 


—_— Title 























Tolerances on the new damper are large; the cylinder can 
be out of round; 86 pounds of mild steel displace 199 pounds 
of brass per 1000 toasters. And the new device works better 
than the more expensive brass assembly. Such performance 
proves the usefulness of Silastic as a new engineering material. 
It retains its rubbery properties and its good dielectric prop- 
erties at temperatures ranging from below —70 to above 
500° F. It is highly water repellent; shows excellent resistance 
to weathering and to a variety of hot oils and chemicals. 


*T. M. Reg. U.S. Pat. Off. 
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This part is an Investment Casting, 
made by the expendable pattern 
process. We mass produce it -for 
$10.50. This kind of part can’t be 
made in one piece by any other 
means—at any price. 

Our Investment Castings fre- 
quently replace complicated assem- 
blies. Often eliminate expensive 
pre-machining and finishing opera- 
tions. Compromises in design are 
fewer because we cast in almost any 
shape—simple and complex—and 
in 160 different ferrous and non- 
ferrous alloys. 

Tolerances are extremely close; 

details are fine. Castings run from 
afraction of an ounce to ten pounds. 
Does this give you an idea? 
Our engineers are skilled in de- 
signing parts as investment cast- 
ings, as well as producing them. For 
a free copy of our book describing 
the tremendous possibilities of the 
process, write Precision Metal- 
smiths, Inc., 1077 E. 200th Street, 
Cleveland 17, Ohio. 


: 





} Whew you think it 


can't be cast in one 
piece 


Whew the service is too 


s aren 


tough for die casting 


Whew it costs too 


much to machine 


pour yourself an assembly with 
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steels have been shown to b 
susceptible to intergranular eml 
ment than the higher carbon va: 
the NBS study indicates that 
impracticable, if not impossil 
produce steels with carbon co 


sufficiently low to insure fre 
from carbide precipitation und 
conditions of service. 
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Extreme Temperature Chamber Aids 
Testing at Northrop Aircraft 


Northrop Aircraft, Inc. has in- 
stalled a new high-performance ex 
treme temperature chamber in its 
engineering laboratories for tes 
components of Scorpion F-89D a 
weather interceptors and guided mis 
siles. 

Air temperature in the chambe 
can be lowered from 70 to-85 F 1 
10 min and raised from 70 to 180! 

7 min, with the chamber designec 





in / 
for operation at any temperature be. 
tween —100 and +250 F. | 

The unit was designed in accore- 
ance with Northrop specifications by 
the Industrial Refriseration Co. ol 
California, in Los Angeles, and ws 
installed by Northrop to comply with 
stepped up U. S. Air Force spect 
fications for high and low temper 
ture testing of components for |¢ 
aircraft and guided missiles. 

Low temperatures are obtained by: 
dry ice-methanol system used in the 
industry for this type of work. Dr 
ice is used to cool methanol in ‘ 
sublimation tank, and the solution ' 
then pumped through the tubes of # 
finned tube heat exchanger. A fa0 
circulates air from the test chambe! 
through the fins of the heat & 
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(Continued on page 179) 
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ager and cools the air. An un- 
feature of the unit is that it is 
pped with auxiliary devices for 
2 the methanol with liquid in- 
ead of solid carbon dioxide. Use of 
this system eliminates many of the 
disadvantages of dry ice operation 
such as storage losses, handling and 
ontamination of the methanol. 
Heating the chamber is accom- 
plished by circulating air through a 
group of finned type electric heaters. 
' The temperature controller is an 
air-operated proportional-automatic 
reset type using copper-constantan 
thermocouples. Low temperature 
control is accomplished by modula- 
tion of air-operated flow control 
valves in the methanol system. For 
high temperature control, the con- 
troller imposes proportional-reset ac- 
tion on a pneumatic interrupter, 
which, in turn, controls the electrical 
input to the heaters on a time cycle 
basis. The control range of the unit 
is further enhanced by the use of a 
multi-speed motor on the air circu- 
m lating fan. The control thermocouple 
i a § circuit is connected through a selector 
switch to four of the thermocouple 
Af Aids terminals provided inside the cham- 
raft ber. The remaining ten thermo- 
. ® couple terminals are connected 
14S 10: B® through a selector switch to a second 


se 








ACE ex recorded in the controller, which can 
in MS be used to record temperatures of 
testing specimens being tested in the cham- 
YD all ber. ; 
ed mis: The test chamber and sublimation 
tank, together with all operating and 
hambe control components and accessories, 
5 F i are integrally mounted on a steel 
aes , base equipped with casters. This fea- 
esigned ture increases the utility factor of the 
ure be- unit in that it can be moved to the 


_ fee site of other existing facilities that 
accor: HAS may be required for a particular test, 
ions by ® thus avoiding unnecessary duplica- 
Co. 0! BBS tion and decreasing test setup time. 
nd wis A =6The fast rate of temperature 


ly with change available in the unit makes 
> spect: : possible the performance of several 
em pera : repeat tests in a single day. 

for jet = 
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1 in & International Magnesium Exposition 
a (0 Be Held Next March 


ses of 1 . 
A fao iam Plans for the first International 


+hambet Magnesium Exposition were an- 
eat ek hae at the annual meeting of the 
4gnesium Association in New York 
City. The announcement was made by 
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V check the price 
WV check the analysis 


WV check the performance 


and you'll specify 
MUELLER BRASS CO. 


tut-stut 


aluminum bronze 


check the price—TuF-StuF, the Mueller Brass Co. 
series of aluminum bronze alloys, can be supplied at 
prices below those of similar alloys. Whether 

you buy Tur-Stur in rod shapes, forgings or 
screw machine products youll save money because 
these alloys are priced right, machine better and 
last longer. 


check the analysis—TUF-STUF alloys are a high 
copper base series containing from 9% to 13% 
aluminum and varying amounts of iron, nickel and 
manganese. They do not contain zinc and, there- 
fore, are not subject to dezincification. Tur-Stur 
alloys are available in several grades with a 
chemical composition, suitable hardness and 
mechanical properties for many different applications. 


check the performance—Tur-STur alloys are light 
and strong—about 8% lighter than cast bronze 
and almost as strong as steel. They have a low 
coefficient of friction as well as good bearing and 
mechanical properties. They not only retain 

these properties but resist oxidation at the high 
speeds and high temperatures of modern production 
equipment. They will withstand strong acid attack 
or the effects of brackish waters and are highly 
resistant to corrosion. 


These alloys can be hot-forged into relatively 


intricate shapes...need little or no machining... 


and the smooth, bright surfaces eliminate 
costly finishing. 


MUELLER BRASS CO. 


PORT HURON 16, MICHIGAN 


For complete information, write 
today for our new TUF-STUF 
Engineering Manual. 











a eto rete: 
re fr 





ois Se geatte 












































DON’T GUESS AT DEW POINTS 


MEASURE THEM ACCURATELY 
with the 


ALNOR DEWPOINTER 














Here’s the modern way to quickly and accurately read the dew point in 
controlled atmospheres—the Alnor Dewpointer. Its simple, direct operation 
assures laboratory accuracy by non-technical personnel . . . in the field, 
plant, or wherever precision checking is necessary for quality results. 


The Dewpointer is the only instrument of its kind that is self contained 
« « « it is readily portable and requires no external coolant or auxiliary 
apparatus. Operates on either A.C. or enclosed battery power. Over 600 
large industrial concerns rely on Dewpointer precision and many find the 
instrument pays for itself in savings on CO2 alone. 


Guesswork Eliminated 


The Dewpointer eliminates all guesswork —as when 
trying to read indications on a polished surface in 
other less accurate instruments. You actually see 
the dew or fog suspended in the enclosed 
chamber — under conditions that can be con- 
trolled and reproduced accurately. You'll want 
to know more about this unique instrument 
that brings portable laboratory precision to 
your dew point determinations, so send today 
for your copy of the Dewpointer Bulletin. Illinois 
Testing Laboratories, Inc., Rm. 522: 420 N. La Salie 
Street, Chicago 10, Ill. 
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A. W. Winston, president of th: 
Association. 

The Exposition will be held Mar, 
31, Apr. 1 and 2, 1953, in the Wash 
ington National Guard Armory in 
Washington, D. C., under the Spon- 
sorship of the Magnesium Associa- 
tion. It will be open to the public. 

‘The first International Magnesium 
Exposition will provide the greatest 
concentration of magnesium knov. 
how, demonstrations and exhibits ever 
housed in one location,” stated Wins. 
ton. “It will demonstrate the extent 
to which the lightest of all structural 
metals, magnesium, is being utilized 
for both civilian and military pur. 
poses. 

“The primary purpose of the Ex. 
position is educational. Through live 
exhibits of magnesium production 
processes and product displays of both 
military and civilian applications, the 
Exposition will demonstrate that mag. 
nesium is a structural metal governed 
by the same principles of design, fab. 
rication and production as are steel, 
aluminum, copper and wood.” 

Winston said the Association has 
appointed a six-man committee to 
plan and execute arrangements for the 
Exposition. It consists of C. H. Corey, 
chairman, Brooks and Perkins, Inc.; 
D. E. Harvey, Magnesium Co. of 
American; R. L. Hoy, Aluminum Co. 
of American; G. F. Ihrig, Wellman 
Bronze and Aluminum Co.; J. B 
Weil, Magnesium Co. of America; 
and J. V. Winkler, Dow Chemical Oo. 


Plan Big Market Expansion for 
Large Plastic Moldings 


Plans for stepping up the already 
widespread use of large plastic mold: 
ings in the home appliance and 
furniture fields were announced t¢ 
cently by 12 leading companies 11 
the plastics field at a meeting in New 
York. Representatives of the 1? 
major companies have formed ! 
special committee—the Big-Unit 
Thermosetting Molders Committe¢ 
of the Society of the Plastics Industry 
—which plans to lay the groundwork 
for a campaign to acquaint the pub- 
lic, manufacturers, sodondial design: 
ers and interior decorators with the 
advantages of engineered moldings. 

A prediction was advanced by the 
gathering that a plastic molding 
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THE HOW, WHEN and WHERE 


If you need air for heat treating, or large volumes of air for cooling, 
of drying, or chemical agitation, you need these two new Spencer Data Books. 


No. 107-C The Turbo Compressor Data Book gives a wealth of experi- 


§ encer ence in pneumatic engineering, including orifice equivalents, equalization 
i of pipes, effect of pressures and altitudes and friction losses. 


T b A “ No. 126-A describes the Spencer Turbo-Compressor, lists more than 
Ur, Cc if- 160 standard capacities from 1/3 h.p. up, including electric, gas engine, 


turbine and belt driven units. 


With these books, you can apply Spencer Turbos to any of the more 
than twenty industrial uses illustrated and described. Much of this informa- 


tion is new. Ask for your copies now. jis 


35 TO 20,000 C.F.M.; 4 OZ. TO 10 LBS.; 1/3 TO 1,000 H.P. 
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Copper Powder 


(ELECTROLYTIC GRADE) 
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Solder Powder 


Silver Powder 


Tin Powder 


THE AMERICAN METAL CO. LTD. 


61 BROADWAY, NEW YORK 6,N. Y. 
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In line with our specialization in 
wire for new applications, we pro- 
duce wires of composition suitable 
for the manufacture of Transistors; 
including GALLIUM GOLD and 
ANTIMONY GOLD. These alloys 
have been made to fill a specific 
need arising from new develop- 
ments in this field. 


Other wires we make regularly 
for similar application are 
PHOSPHOR BRONZE, bare or 
electroplated, and PLATINUM 
Alloys produced to meet rigid 
specifications of tensile strength, 
size and straightness. 
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would provide the ideal furnitur 
drawer—one piece, non-wary 
non-sagging, and light in w 
Other applications suggested 
desk and chair bases, night table 
other similar large furniture 
[hese items can be produced 
phenolic, urea or melamine mo 
compounds. The last two for the 
first time are available in the 
colors adopted by large numbers of 
paint, furniture, radio and television 
appliance, textile and floor covering 
manufacturers. This color system 
will permit blending of plastic units 
with modern living room decor 


News of Engineers 


Louis Moses, mill engineer, Bethleh 
Steel Corp., has been judged winner 
the $300 first prize in the 1951 Ke 
Award Competition sponsored by the A 
sociation of Iron and Steel Engineers. H 
paper, “A Report of Rolling Ey 
ences,’ was written while Mr. Moses » 
superintendent of the Rail Mill and Tol! 
Dept., Bethlehem Steel Co. Second priz 
of $200 was awarded to F. H. Wicklin 
electrical engineer, National Tube Dis 
U. S. Steel Co. John R. Chegwidden, a 
sistant superintendent of the Saucon Div 





Bethlehem Steel, was awarded thir 


of $100 for his paper. 


Three promotions and one retit 
have been announced by Norton ( 
George H. Powers has been appoint 
refractories engineer, replacing Fred | 
Lieby, who has retired; Lincoln M. John 


was named honing engineer; En} 
[. Larson, formerly sales engineer, ¥ 
appointed editor of technical publications 


A. Donald Kelso, executive vice pres 
ident and director of Norton Behr-Man 
ning Overseas Inc., has become president 
of the company, succeeding Herbert 4 
Stanton, who is retiring. 


Appointment of Neil L. Anderson % 
manager of the Steelstrap Dept., Acm¢ Bim 
Steel Products Div., Acme Steel Co has 
been announced. Other appointments 1° 
clude that of Whitford A. Baldwin % a 
manager of the Unit-Load Dept., Acv Bi 
Steel Products Div., and of Harry R. S« 
now as general superintendent of Acmé 
Steel Co.'s Riverdale Works, Riverdale, 
Ill. 


Rex W. McMillan, formerly in charg 
of technical sales problems at the Mi: 
ford, N. H., plant of Hitchiner Manu 
facturing Co.'s precision investment cas 
ings, has been transferred to the ¥ 
Hartford, Conn., sales office. 
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A. C. Gunsaulus, manager of develop 
ment activities for the Wheel and Brake 
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BRIDGEPORT BRASS COMPANY 


Copper ALLOY BULLETIN 














Ee / BRASS 
aay MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
oo 


=———— 








Three stages in the manufacture of an electric light reflector from brass by the spinning process. 
Courtesy Lehrolite Inc., Wallingford, Connecticut. 


Spinning Brass and Copper 


Spinning is a method for making hol- 
low shapes from sheet metal discs by 
pressing a tool against the rotating 
metal which is backed up by a spinning 
chuck of the desired shape. It is eco- 
nomical for small production lots only, 
because the initial outlay for tools and 
equipment is small. 

However, this fairly ancient process 
is still used for the manufacture of 
“hand-made” items in limited quanti- 
ties such as electric lighting fixtures 
and table lamps; vases, gift items, parts 
for candlesticks, frying pans, pots, spe- 
cial parts for electronic devices, etc. 


Variety of Metals 

Spinning is not limited as to size of 
the part or kind of metal. All wrought 
metals can be spun provided adequate 
power is available to exert sufficient 
pressure to make the metal flow to the 
desired shape. 

To attain a deep or intricate shape, 
spinning is done in stages using differ- 
ent shaped chucks for each operation. 


Grain Size Important 

For a smooth finish, the annealed 
brass sheet should generally have a 
medium fine grain size, say .040 to .050 
millimeter on metal between .020 to 
045” in thickness. On heavier gauges, 
a larger grain size may be required for 
easier spinning. However, since most 
Jobs call for annealing or softening at 
intermediate stages, which is neces- 
sarily performed by the fabricator, he 
should take care not to over-anneal the 
metal so as to produce a coarse grain 
structure, After spinning this may re- 
sult in a rough, grainy (orange peel) 
Surface which requires unnecessarily 
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long polishing for a satisfactory fin- 
ish. A corresponding increase in cost 
follows. 

Many operators anneal parts with a 
gas-fired torch. This is not economical, 
uniform, or satisfactory for commercial 
runs because it is difficult to control the 
anneal or grain size. A pyrometrically 
controlled annealing furnace is more 
desirable. 


Danger From Stress 
Corrosion Cracking 


In making large parts like brass 
lighting fixture reflectors, illustrated 
above, the metal is annealed after the 
second spinning operation, when the 
shape is practically completed. The 
final spinning does not stress the metal 
excessively and danger from stress cor- 
rosion cracking is remote. When small, 
deep parts like flanges are spun 
without any intermediate annealing 
operation, excessive stresses may be 
developed. This may lead to stress cor- 
rosion cracking provided other condi- 
tions also exist such as the presence of 


Decorative pierced 
metal lighting fixture 
made from brass or 
copper. Courtesy 
Lehrolite Inc., Walling- 
ford, Connecticut. 

















70-30 brass 
annealed. 
.045 mm. 
Grain size. 


Mag.75x 





moist ammonia, even in traces so slight 
that it cannot be detected by the sense 
of smell; air or oxygen; and the element 
of time. This combination of conditions 
may easily take place outdoors, or 
when poor conditions of storage gener- 
ate ammonia from decomposed prod- 
ucts containing nitrogen. Residues 
from cyanide cleaning solutions on the 
metal surface and dampness may de- 
compose to form ammonia. 


Preventing Stress Corrosion 
Cracking 
Stress corrosion cracking can be pre- 
vented by relieving excessive stresses 
by heat treatment. A special type of 
furnace is required where the gases are 





blown on the work and the heat is 
transferred by conduction rather than 
by radiation. Heat treatment at a tem- 
perature between 520°F to 575°F for 
about a half hour or longer, depending 
upon the load, will relieve stresses with 
no appreciable softening of the brass. 


Copper and high-copper brasses, sili- 
con bronze, and cupro nickel are con- 
siderably less susceptible to stress 
corrosion than yellow brass and gener- 
ally do not require stress relief heat 
treatment. Our Metallurgical Labora- 
tory will be glad to help customers that 
are experiencing trouble from stress 
corrosion cracking or other metal prob- 
lems encountered in the fabrication of 
metal goods. Write for Bridgeport 
Brass “Technical Handbook” (168 
pages) on company stationery. (9066) 


183 


























Ney slip 


on all AVIEN Fuel Gage Indicators. 


Do you have our Bulletins R-12, R-13, and R-14? 
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rings are used very satisfactorily 














THE J. M. NEY COMPANY, 105 Elm St., Hartford 1, Conn. 
Specialists in Precious Metal Metallurgy Since 1812 
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Div., Goodyear Aircraft Corp., and W. ¢ 
Johnson, Jr. research and development 
engineer, have been elected to important 
posts in the Northern Ohio Chapter o 
the Society for Experimental Stress Ana] 
ysis. Harry Slanta, a former member 

the company’s Tooling Div., and for 

past seven years a machine designer 

the Goodyear Tire & Rubber Co., 

returned to Goodyear Aircraft as assistant 
manager of the Tool Engineering Diy 
In another major change, Paul R. Her- 
holz, section head in the Production En 
gineering Dept., has been named manager 
of the tool engineering staff department. 


P. R. Mallory & Co., Inc. has an- 
nounced the appointment of Victor Wel g. 
as associate director of engineering. Mr 
Welge formerly served with Consolidated 
Vultee Aircraft Corp., where he headed 
the staff of the firm’s Electronics and 
Missile Section. 


Foote Mineral Co. has announced the 
addition of Charles P. Miller, junior min. 
eralogist, to its Research and Develop. 
ment Dept. 


Charles D. Greentree has been appoint. 
ed manager of engineering of General 
Electric Co.'s General Engineering Lab 
oratory. Mr. Greentree, formerly mana 
ger of the laboratory's Development Mar 
ufacturing and Plant Services, succeeds 
Dr. Martin A. Edwards, whose appoint- 
ment as manager of engineering of th 
company’s X-Ray Dept., has been an 
nounced. Dagfin H. Hanson will succeed 
Mr. Greentree. 

















Appointment of John L. Myers as prod 
ucts engineering manager in charge 
design, manufacture and inspection 
been announced by National Electri 
Products Corp. 


Kenneth A. Earhart has been named t 
the newley created post of manufacturing 
manager, Coating Resins Dept., Plaskon 
Div., Libbey-Owens-Ford Glass Co. M 
Earhart joins Plaskon after 13 years wit 
the U. S. Industrial Chemicals Co., whe! 
he was director of resin research and as 
sistant coordinator of resin technical de 
velopment. 


American Brake Shoe Co. has an- 
nounced the election of Kempton Dunn 
as first vice president, William B. Jordan 
as treasurer and Robert Watts and Ower 
B. Cottle as assistant treasurers. ' 


Pastushin Aviation Corp. has appointed 
Harold Helbock as production manager 


Norry W. Hastings has been named 
chief chemist for Rezolin, Inc., according 
to a recent company announcement. 


Francis O. Case, vice president of Ani 
conda Copper Mining Co., has been made 
president of the company’s newly orgat 
ized subsidiary, Anaconda Aluminum Co 
(formerly Harvey Machine Co., Inc.). 


The appointment of Robert W. Holmas 
as assistant general superintendent of the 


Gary Sheet and Tin Mill, U. S. Stee! © 
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SIVYER STEEL GASTING COMPANY © MILWAUKEE<S >CHICAGO 


Eppearances. Cow Re Decsiving 


You can be fooled by steel castings, too. Many faults 
. . « internal flaws — improper composition — 
non-uniformity . . . may be concealed by a perfect 
finish . . . but nevertheless present to make a 
casting unsound — unsuited for an exacting job. 
That’s why rigid metallurgical control, precision 
labor techniques, and many painstaking inspections 

play such an important part in the production of 
Sivyer castings. Manufacturers who demand longer 
service life and extra dependability know that a 
casting must measure up to the highest standards 
of the industry to bear the famous Sivyer 


Look for it. 
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SPECIALISTS IN HIGH ALLOY AND 


SPECIFICATION STEEL CASTING 
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MAIN OFFICE: 1675 SO. 43rd ST.° MILWAUKEE, WIS. 





185 





SAERRAAATAAAIAN 


PY \a 





COLD-ROLL-FORMING 


gives you all of 
these advantages 


We tower lost - 


@ In busy metal working plants, 
vigilant production men are con- 
stantly on the lookout for places 
where, due to increased demand for 
their products, the time is ripe for 
a change of methods. They know 
that in the shaping of metals into 
finished products or components, 
cold roll forming has many impor- 
tant quality and cost advantages 
over all other methods. 

In some instances it becomes pos- 
sible, by redesign of the product, to 
adopt cold roll forming. In others, 
the mere need for higher produc- 
tion makes the change profitable. 
Again, redesign often leads to a 
saving in weight which, in the case 
of the more expensive metals, alone 
may amount to much more than 
the conversion cost. 


When such changes are indicated, 
feel free to avail yourself of the 
Yoder engineering service in ana- 
lyzing and determining the prac- 
ticability of cold roll forming, 
choice and cost of equipment, and 
other pertinent questions. 


THE YODER COMPANY 


5546 Walworth Ave., Cleveland 2, Ohio 


Cold-Roll 
FORMING 
MACHINES 
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has been announced. Charles M. Shank 
will succeed Mr. Holman as division 


Superintendent of maintenance and _ utili- 
ties. 
In line with the R. M. Hollingshead 


Corp.’s current expansion and reorgani- 
zation of its executive staff, A. E. Moore, 
V. M. Mantz and Dr. V. Esposito have 
been appointed to new positions in the 
firm’s Research and Development Div. 
A. E. Moore has been appointed vice 
president and director of research and de- 
velopment; Mr. Mantz has been named 
director of government and industrial re- 
search; Dr. Esposito has become director 
of new products development. 


T. E. Schroeder has been named chief 
engineer of the Heavy Furnace Div., Sar- 
geant & Wilbur, Inc. 


David A. Thomas has been appointed 
executive vice president and general man- 
ager of Automatic Steel Products, Inc. 


According to a recent announcement, 
the California Div. plant of H. Kramer 
& Co., recently opened, will be under the 
direction of Alvin A. Meyrowitz, vice 
president and general manager. 


Two new general manager posts have 
been created within Continental Can Co.'s 
Eastern (Metal) Div. Under the new 
setup, Lenvik Yivisaker will be general 
manager of the Northeastern district, and 
Wilbur K. Neuman will be general man- 
ager of the Southeastern district. 


S. W. Farnsworth, president of the 
Torrington Manufacturing Co., has an- 
nounced the election of Andrew Gagarin 
to the presidency of the company, effec- 
tive Jan. 1, 1952, when Mr. Farnsworth 
will become chairman of the board. Mr. 
Gagarin is currently vice president of the 
company. 


L./ Irving Woolson, vice president in 
charge of manufacturing and a member 
of the board of the DeSoto Motor Corp., 
a subsidiary of Chrysler Corp., has been 
elected president of DeSoto to succeed 
C. E. Bleicher, who died recently. 


Richard P. Seelig, formerly a vice pres- 
ident of American Electro Metal Corp., 
has recently been named executive vice 
president of Chromalloy Corp. 


Appointment of Gordon C. Knight as 
assistant to the president of International 
Telephone and Telegraph Corp. has been 
announced. 


George W. Roper has been promoted 
to the position of assistant technical direc- 
tor of the Dust and Fume Control Div. 
at American Wheelabrator & Equipment 
Corp. 


Dr. Robert B. Dean, former assistant 
professor of chemistry and director of 
chemical research at the University of 
Oregon, has joined the Borden Co.'s 
Chemical Div. as chief analytical chemist. 


Several promotions have been an- 





FOR EXACTING 
TECHNICAL APPLICATIONS 


VITREOSIL* (vitreous sil- 
ica) tubing possesses 
many characteristics you 
seek. A few of its proper- 
ties are: Chemical and 
catalytic inertness. Use- 
fulness up to 1000 C and 
under extreme thermal 
shock. Homogeneity and 
freedom from metallic 
impurities. Unusual elec- 
trical resistivity. Best 
ultra-violet transmission 
Cibicelssecelecuimeeliinar 
WARE Oh) Me elilemehzello 
able promptly from 


stock in four qualities. 


SAND SURFACE 
GLAZED 
SATIN SURFACE 


TRANSPARENT | 
| 
i 


Stock sizes transparent up to 
32 mm. bore, opaque to 
4\/," bore. Available for 
prompt shipment. Larger 
diameters can be supplied 
on special order. 


Can be had in all 
normal lengths. 


Send for Bulle- 
tin No. 18 for 
specifications 
and prices. 





THE THERMAL SYNDICATE LTD. 
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DIMENSIONALLY STABLE 
AND HEAT-RESISTANT 


LIGHTWEIGHT, COMPACT 
AND STURDY 
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The right design and the right material make the Surf Single Eight 
Floor Finishing Machine a pleasure to mold, to sell, and to use. 
Molded for G-M Laboratories, Inc., Chicago, Ill., by Modern Plas- 
tics Corp., Benton Harbor, Mich., this intricate housing typifies 
the manufacturing economies and sales advantages of designing 
with Hercocel A. When you use Hercocel, you get not only the right 
material but the right help in adapting it to your needs. . . design 
assistance, technical counsel, and our laboratory facilities. For in- 
formation, write or call: 


HERCULES POWDER COMPANY 
Cellulose Products Department, 996 Market Street, Wilmington 99, Del. 
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The corrosion-resistant casting jobs 
you thought too small in volume to 


be practial or economical. 


USE ILLIUM CORPORATION’S 


ED 
\pul? 
oR cROMITIES 


to cast small run parts 
of most nickel-chrome 
alloys. 


ILLIUM has established itself as a superior 
alloy with high corrosion resistance in 
sulphuric, nitric and phosphoric acids 
without harmful metallic contamination. 


NO Ww! A logical development by 


Ilium engineers has been a specialized 
foundry facility to 
make available ec- 
onomically in short 
runs simple or intri- 


cate casting, centrif- 
ugal or static, up to 
300 pounds, such as 
pumps, valves, 
nozzles, etc. 








INVESTIGATE 
ILLIUM CORPORATION 


FOUNDRY FACILITY 


If Yours is a Process 
Plant in These Fields... 





TEXTILE * CELLOPHANE « MINING ¢ STEEL 
FOOD + PETROLEUM - PULP AND PAPER 
ZA .and you have felt your 
' application for corrosion-resistant 
parts or pieces too specialized to 
warrant small run castings, you 
should write Dep't. MM13 for 
free booklet on ILLIUM Castings. 
Or write us today about your 
specific casting requirements. 
THE 3 
CORPORATION 
FREEPORT ILLINOIS 
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nounced by Snyder Tool & Engineering 
Co. and its subsidiary, Arthur Colton Co. 


Bruce M. Regan has been made manv- 
facturing manager of all Snyder and Col- 
ton plants; George Derwich has been 
named plant superintendent of Plants No. 


l and No. 2; and Robert J. Maxvill suc- 
ceeds Mr. Derwich as assistant plant 
superintendent. 


The 1952 recipients of medals of The 
Franklin Institute have been announced. 
Among those mentioned are: Albert J. 
Williams, Jr., associate director of re- 
search for Leeds and Northrup Co., who 
received the John Price Wetherill Medal 
for his invention of the Speedomax self- 
balancing recorder; for their achievement 
in the discovery of a new process for 
manufacturing glass, Harrison P. Hood 
and Dr. Martin E. Nordberg, research 
chemist of the Corning Glass Works, re- 
ceived the John Price Wetherill Medal: 
Dr. Cyril Stanley Smith, professor of 
metallurgy and director of the Institute 
for the Study of Metals at the University 
of Chicago, received the Francis J. Clamer 
Medal for his work leading to the dis- 
covery of the basic factors in the metal- 
lurgical behavior of elemental plutonium 


United States Plywood Corp. has an- 
nounced the election of Raymond P. Ful- 
wiler as president of its subsidiary, Al- 
goma Plywood and Veneer Co. 








The death of Leopold E. Block, one of 
the founders of Inland Steel Co., has 
been announced. 


The United Engineering and Foundry 
Co. announces the death of Robert Hark- 


mess Ellis, manager of the Electrical, 
Service and Construction Depts. since 
1944. 


William Ray Culbertson, 
dent of Rust Furnace Co.., 
after a long illness. 


a vice presi- 
died recently 


Allis-Chalmers Manufacturing Co. has 
announced the death of Arthur K. Hig- 
gins, an assistant director of research. 


The recent death of Joseph Minarik, 
late president of the Abart Gear & 
Machine Co., has been announced. 


Elizabeth Iron Works has announced 
the death of Emil Schaeffer, chief engi- 
meer and technical manager of the 
company. 


News of 


Companies 





Scaife Co. recently celebrated its 150th 
anniversary. A simple program formally 
opened the new Sciafe office building in 
Oakmont, Pa. 


Research Corp. has announced the 
opening of a new divisional office located 
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SEGMENTED fF 


(ne) felt tapes 


with ADHESIVE BACKS! 


PRC segmented tapes are defeating 
problems every day on assembly jobs 
requiring repeated use of equal-sized 
felt pieces. Each segment is as easy to 
tear off as a postage stamp from a 
roll. This cuts costly waste motion .. 
saves time with each piece used. Seg- 
ments of predetermined sizes also 
eliminate material waste. Adhesive 
back (either pressure-sensitive or sol- 
vent-activated) assures fast, positive 
application. 
is this your problem... 
Protection against corrosion? 
Protection against dissimilar- 
metal corrosion? 
PRC Sealing tapes have special pro- 
tective properties which safeguard 
your product against deterioration. 
Many sizes and impregnations are 
available for your specific needs. 








Write for 
descriptive =— 
literature. =<, 
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PRODUCTS RESEARCH CO. 


MFRS. OF CHROME LOCK AND KLING FELT TAPE: 
SUITE 21, 3126 LOS FELIZ BLVD. 
LOS ANGELES 39, CALIFORNIA 














MATERIALS & METHODS JAN 








JANI ARY, 


Formed 
Mapes... 








IT’S C-D-F POST-FORMING 


You can combine the good electrical and mechanical prop- 
erties of C-D-F Dilecto laminated plastic with the low cost 

operation of post-forming. The result: Better products for 
many uses at lower cost. Usually no complicated dies are 

needed to post-form C-D-F Dilecto and the required heat- 
ing may be done with the simplest equipment. 

Your C-D-F sales engineer can help you select the proper 
Dilecto grade for your post-forming requirements. If you 

would rather have C-D-F post-form your parts, he'll be 
happy to quote you on any quantity. Call him today 

(Sales offices in principal cities)—he’s a good man to know! 





Moisture resistant, light weight, mechanically strong Dilecto is 
formed from sheets of impregnated cloth or paper. Think... 


Dilecto may be the tough, versatile plastic for the product now on 
your drawing board! 
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tt Demonte Conary 


NEWARK 25,, DELAWARE 
1953 








Special 
cold headed 
products 


... nails - rivets + screws 


. « » made to order 


...and to your specifications 
in any metal. Large raw 
material inventory for your 
convenience. Send drawing 
— advise quantity. 

Free catalog on request. 





162 Clay Street 


JOHN HASSALL INC. ..i%°%7 2". 





305 Belmont Avenue, Brooklyn 7, N. Y. Dickens 2-4900 
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in the Grant Bldg., Pittsburgh. 
Announcement of the organizati 

the H Pi Vacuum Equipment # 

the development, design and manuf 

t high vacuum equipment was 1 
Joseph B. Merrill, preside 

general manager of the company : 

general offices and factory of the com- 


pany are located at 349 Lincoln St. 
Hingham, Mass. 


] & S Tool Co., Inc. has announced an 
expansion program which includes a new 
plant at Livingston, N. J. 


Announcement has been made of a new 
company formed to specialize in molded 
fiberglass materials handling trays. Known 
as the Molded Fiberglass Tray Co., the 
new organization will be located in Lines. 
ville, Pa. 


Aluminum Co. of America’s Rockdale 
Works recently began production when 
aluminum was poured from the first 
operating potline. When completed 
ALCOA's Rockdale installation will in- 
clude a smelting plant with four potlines; 
a plant for the manufacture of carbo: 
electrodes; and a power plant for the 
generation of required electricity. 


Marvel Metal Products Co. has 
nounced the formation of a new subsidi 
ary company to be known as the Rar 
dolph Metal Products Co. The new con- 
pany will operate out of its new facilities 
at 3834 W. 43rd St., Chicago. 


Change of name incident to the forma 
tion of a new company has been an 
nounced by Sub-Zero Products Co. Pre 
viously known as Sub-Zero Products Ma 
Corp., the new company will be desig 
nated simply as Sub-Zero Products Co 


A modern and up-to-date brass and 
bronze ingot smelting plant was formall 
opened recently in El Segundo, Calif., b 
H. Kramer & Co. The California Di 
is located on 23 acres of ground at | 
S. Aviation Blvd. and includes 


offices and laboratory. 


Naugatuck Chemical Div., U. S. Rw 
ber Co., has announced that it is doubling 
the production capacity of its Marvino! 
vinyl resin plant in Painesville, Ohio. The 
expansion program, which is expected ! 
be completed by June, 1953, will lift pro- 
duction to more than 50,000,000 Ibs a? 
nually. 


Thomas A. Edison, Inc. has announce? 
a college training program for laboratory 
assistants in the Edison Laboratory, “* 
central research laboratory for the com 
pany. Under the new program, selectt¢ 
graduates of local high schools are “ 
rently in training, working days 4t the 
Edison Laboratory and going to eveniné 
classes at the Newark, N. J., College ® 
Engineering. 

Quaker Siate Metals Co. has purchase? 
all the manufacturing facilities a us’ 
ness of the New Holland Metals ©0- The 
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one best answer to your alloy steel problem ... one best 
answer supplied by the 3 members of Republic’s 3-Dimension 
Metallurgical Service ... the Field, the Mill, and the Laboratory 


Metallurgists ... after looking at your problem from 3 angles... 


First, what alloy steel or alternate grade will be best for your product 
. .. second, how to process the alloy selected on your present equip- 


ment... z¢hird, how to make the product best at lowest cost. 


See what we mean by 3 x 3 =1, when Republic 3-Dimension Metal- 
lurgical Service supplies the answer? A call to your Republic Sales 
Office will bring a Republic Field Metallurgist to hear your question. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES 4 CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ALLOY STEELS 


‘public Products include Carbon and Stainless Steels—Sheets, Strip, Plates, Pipe, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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Continuous double row conveyor 
type, oil-fired furnace for heat- 







ing copper wire bars at the rate 
of 60,000 Ibs. per hour. 


Single conveyor and double con- 
veyor, continuous, recirculation 
type, oil-fired ovens for 
reheating aluminum alloy ingots 
6"’x 6x72" long. 


Multiple rotary drum type equip- 
ment for continuous pickling 
(after annealing), rinsing and 
drying metal products. 





Learn how Rockwell furnaces, ovens, air heaters; quenching, 
cooling, dipping, pickling, descaling and cleaning machines; 
strip mill equipment and materials handling equipment are 
serving American metal producing and metal working indus- 
tries, and how they can help in your heating production. 
Write for Catalog today. 


W. S. ROCKWELL COMPANY 


FURNACES * OVENS * BURNERS * VALVES * SPECIAL MACHINERY 





2083 ELIOT STREET + FAIRFIELD, CONN. 
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new company will continue operat 

Mountville, Pa. 
Triangle Conduit & Cable Co., Inc. ha 

and brass tubing fe! 


| 


entered the coppe! 
with the construction of a new 1 
New Brunswick, N. J. Completion 


plant is scheduled for May, 1953. 


L ¢ 


American Can Co. has announced thy 


it has joined with other industrial Corp 
rations in support of the University oj 
Chicago's Institute of Metals’ basic 
search program. The contribution 
the rate of $20,000 per year. 


Sa 


The nation’s supply of titanium is t 
get an extra boost, according to Rem. 
Cru Titanium, Inc., who has announced 
that it has started expansion of facilitic 
to more than double the company’s ingot 
capacity. New melting facilities now be. 
ing installed in the Rem-Cru plant a 
Midland, Pa., are scheduled for compl. 
tion this year. Accordingly to the com. 
pany, ingot sizes will be boost to a rang 
of 2000 to 4000 Ibs by the end of 195? 


Mill expansion to make possible a 
increase in production capacity by approx. 
imately 40% is underway at the Carper 
ter Steel Co.’s Alloy Tube Div. The pro. 
posed addition is to be complete and in 
production by the third quarter in 195: 


News of Societies 





The formation of a task group con 
cerned with metal cleaning processes for 
the automotive industry has been a 
nounced by J. C. Harris, chairman of the 
American Society for Testing Materia: 
Committee D-12, on Soaps and Deter- 
gents. The function of the new task 
group, headed by H. A. Kafarski of Ford 
Motor Co., will be the development 0! 
recommendations of industry-wide stat 
dards for cleaning methods. 


Announcement has been made by th 
Resistance Welder Manufacturers Ass0- 
ciation of their annual Prize Paper Con 
test which offers a total of $2250 1 
prizes for outstanding papers dealing 
with resistance welding subjects. Th 
Contest offers an opportunity to thos 
in industry or engaged in research lab 
oratory work to compete for a first priz 
of $750, a second prize of $500, and § 
third prize of $250. Papers emanating 
from a university source (the author 
which is either an instructor, gradual 
student or research fellow) are eligible 
to a $300 prize and a second prize in this 
classification of $200. Undergraduate 
students can submit papers for a $25) 
award. For complete details write to th 
Resistance Welder Manufacturers As‘ 
1900 Arch St., Philadelphia 3. 


L. G. Hall, president of Stackpolt 
Carbon Co., was elected president of th 
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THIS REVERBERATORY FURNACE is lined with a Norton 
CRYSTOLON* refractory cement, engineered to last longer on this 
particular metal-melting job. 


THIS TILTING CRUCIBLE FURNACE has a cover and lining made 
of a Norton CRYSTOLON refractory cement. It was engineered to 
fit this firm's individual requirements. 


oe 
4 - 6 


i a a 


Melt 


more metal 
per 
furnace-hour 


with refractory linings 
engineered for you 


Every time you interrupt your metal- 
melting campaigns to patch or replace 
your furnace linings, you lose production 
you never get back. 


That’s why just any refractory cement 
won't do. You want the one cement that 
fits your requirements so exactly that it 
reduces interruptions to a minimum. 
Chances are, the one just-right cement 
hasn’t been made yet. 


That’s where your nearby Norton re- 
fractories engineer enters your picture. 
He’s ready to call on Norton Research... 
pioneers for 40 years in the development 
of special refractories for complicated 
high-temperature requirements. 


Working together, you and Norton 
Company are sure to arrive at the one 
CRYSTOLON, ALUNDUM, MAGNORITE* 
or FUSED STABILIZED ZIRCONIA 
refractory cement that fits your exact 
requirements, 


For more information about this special 
Norton service, call your nearby Norton 
refractories engineer, or write Norton 
Company, 340 New Bond Street, Worces- 
ter 6, Mass. Canadian Representative: A. P. 
Green Fire Brick Co., Ltd., Toronto, 
Ontario, 


*Trade-Marks Reg. U.S. Patent Office and Foreign Countries 
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THIS INDIRECT ARC FURNACE N OR TON 


Owes much of its high output to its 


NonenaluNDUMSretaceryeement. | SPECIAL REFRACTORIES 





Making better products to make other products better 
NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 













New handbook and catalog— 
yours FREE. For every branch of in- 
dustry—technicians in design, develop- 
ment, quality control, tooling, production 
—supervisors, purchasing agents—shows 
how to select and use industrial magni- 
fiers. Write today: Bausch & Lomb Opti- 
cal Company, 
Rochester 2, New York. 
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50313 Bausch St., 
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Bateh type furnace for the heat treating of aluminem 
alleys—consists of atmosphere type berner mounted on the 
lewer end ef the combination chamber to reheat the re- 
clreslated hot air throegh the furnace. A High Heat 
Insulated recirculating fan is standard equipment for re- 
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cireslating the heated air. This method of heating holds 
temperatere with little or no variation. Mounting the 
burner in the duct, eliminates the necessity of an extra 
heating enit. . . . Send es your heat treating problems 
. + +» our engineers will make a proposal without obligation. 


BELLEVUE INDUSTRIAL FURNACE COMPANY 


2626 Crane Est. 
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News Digest 





National Electrical Manufacturers A 
the annual meeting to succeed J. | 
coln, president of The Lincoln E| 
Co. Vice presidents named were: A 
A. Berard, president, Ward Leonard 
tric Co.; J. L. Busey, vice pre 
General Electric (€ J. W. Corey, 
dent, The Reliance Electric & Eng 
ing Co.; W. A. Elliott, president, I 
Co.; Hoyt Post, executive vice presi 
Benjamin Electric Manufacturing C€ 
Elected as treasurer was A. F. M 
president, The Okonite Co. 


The first regular meeting of the newl 
formed Operations Research Societ 
America, organized by a group of leading 
scientists to promote the applicatior 
scientific methods to business and militar 
problems, was recently held at the N, 
tional Bureau of Standards, Washington 
D. C., Chairman of the November meet. 
ing was Dr. Jacinto Steinhardt of the 
Operations Evaluation Group of the U. § 
Navy. Dr. Philip Morse, professor of 
physics at the Massachusetts Institute of 
Technology, is president of the ORSA 
which was formed in May, 1952. 


Annual awards by the Gray Ir 
Founder's Society for contributions to the 
Gray Iron Foundry Industry were an 
nounced at the Society’s 24th annu 


| meeting, recently held in Cleveland. T! 


awards were as follows: Gold Medal 
C. R. Culling, president of Carondelet 
Foundry Co.; Citation—John A. Claus. 
sen, chief, Pig Iron Section, Iron and 


Steel Div., National Production Av- 

thority; Citation—James S. Vanick, re- 

search metallurgist, The International 
Citation—Edward 


Nickel Co., Inc.; 
Smith, vice president (retired) of Ar 
ican Brake Shoe Co.; Citation—A 
McDonald, chief, ferrous casting se 


Iron and Steel Div., NPA. 


The Magnesium Assn. recently con 
cluded its 2-day eighth annual meeting 
in New York. Registration, according t 
an Association report, established a new 
all-time high for the Association, totaling 
475. A complete new slate of officers was 
elected for the coming year: Succeeding 
Mr. Winston as president is J. S. Kirk 
patrick, director of research and develop 
ment of Brooks and Perkins, Inc. W. C 
Murray of Utica Radiator Corp. was 
elected vice president, and R. D. Taylor, 
Federated Metals Div., American Smelt: 
ing and Refining Co., was elected 
treasurer. 


The election of Frederick S. Blackall, 
Jr., president and treasurer of the Taft. 
Peirce Manufacturing Co., as president 0 
The American Society of Mechanical En 
gineers for 1953, was announced at the 
Society's 73rd annual meeting in New 
York. The new president succeeds Regt 
nald J. S. Pigott, chief engineer of the 
Gulf Research and Development C At 
the same meeting, Sir Geoffrey de Havil- 
land, world-famous aircraft designer, ¥% 
presented with the Daniel Guggene!™ 
medal. 
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= 8 MEASURE OF PROFIT 
: tt ot Allwood is the new, durable Douglas fir 


1 hardboard of sustained quality and strength. 
When you're planning a new product or building a 
new model, be sure to see how Allwood can help 

















mans: 
E— you do a better job. You'll profit by it. 

n- — Simpson Logging Company of Seattle, Washington, 
ng — . ‘ 
: ~~ are exclusive national sales agents for Allwood. 
x oad 
« —— Allwood can be bent, die cut, scored, drilled, laminated, 
as shaped, routed, planed, sawed, nailed, glued and processed 
” in almost any way you wish or the job demands. 
[K- , 
op- 
C. 
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ted COMPANY BAKER, OREGON 
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Send for FREE booklet 
The Allwood Story 





‘Trade mark of Oregon Lumber Company 
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The Cambridge 
Wire Cloth Co. 


Dept. A * Cambridge 1, Md. 


METAL 
CONVEYOR? 
BELTS 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
See “Baskets-Wire in your classified phone directory 
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BOOK REVIEWS 


Plastics 


TECHNICAL DATA ON PLastTics. Puvb- 
lished by Manufacturing Chemists’ 
Association, Inc., Washington 5, 
D. C., 1952. Cloth, 8Y/, by 11 in., 
184 pp. Price $2.50. 


Here is a newly revised 4th edition 
of Technical Data on Plastics, an 
industry handbook which describes 
and catalogs properties of all com- 
mercially available plastics. This 
volume covers 24 types of plastic 
materials—three more than the last 
edition. It also contains two new 
sections which show properties of 
various plastics when made in the 
form of foams or thin films. 

Materials for which data are pub- 
lished for the first time are alkyd 
and silicone molding compounds and 
epoxy resins. For each of the plastics 
discussed, the book offers descriptive 
information on general characteristics, 
along with graphical and tabular data 
on fabrication, durability, and elec- 
trical, mechanical and miscellaneous 
properties. 

Information derived here has been 
compiled from tests made by manu- 
facturers on their own materials, and 
in cases where test results differed, a 
range of values was selected. Test 
methods used in most cases were 
those established by the American 
Society for Testing Materials. A 
study of the introductory sections, 
tables, curves and test methods 
should give the user of plastics a 
good picture of the variety of prop- 
erties offered by these materials and 
of the considerable range of compo- 
sitions available in many of the in- 
dividual groups. 


Other New Books 


ApHESIves FoR Woop. By R. A. G. Knight. 
Published by Chemical Publishing Co., Inc., 
New York 10, N. Y., 1952. 242 pages. Price 
$5.00. This book is designed to serve as a 
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FOR FINE 
CUSTOM EXTRUSION 
PRODUCTS... 


CONTACT YOUR SHEFFIELD 


SALES REPRESENTATIVE! 


mere. « « BOGS . « « CUROBs 
custom contours—whatever the 
design, in virtually all thermo- 
plastic materials—Sheffield 
Plastics has merited a nation- 
wide reputation for superior 
extruded products. 


HERE'S WHY... 


% Efficient design from Sheffield’s 
experienced engineering. 

% Extrusion dies and needed 
special equipment skillfully 
produced by and at Sheffield. 

¥% Prompt presentation of quota- 
tions—no obligation, of course. 


Investigate Sheffield! From design to 
shipment, men and machines geared 
to answering every industrial extru- 
sion need. Send today for the fact- 
packed Sheffield brochure. 


SHEFFIELD PLAstics 
—_] 4 


SHEFFIELD e MASSACHUSETTS 


Sales Representatives 
Sheffield Plastics, Inc. Mr. James W. Whitfeld 
One No. LaSalle St. 6006 Onondago Rd. 
Chicago, Illinois Washington, D. C. 
Phone: Franklin 2-1557 Phone: Executive 5640 
Mr. Frank J. Burke 
Rm. 1031 Commercial Trust Bidg. 
Philadelphia 2, Penn. Phone: Locust 4-0456 
Mr. Henry H. Van Cleef Mr. Ward A. Robinson 


Box 247 473 Washington St. 
Branford, Conn. Wellesley, Mass. 
Phone: 8-2205 Phone: 5-5111 


C. E. White & Co. 
Bulkley Bidg. Cleveland 15, Ohio 
Phone: Main 1-8410 
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B® Announcing... 


NEW 400 LB./HR. 

















AUTOMATIC BRIGHT HEAT TREATING UNIT..... 


featuring 100% Forced Convection Heating 


Ipsen Standard Series ‘‘T’’ Heat Treating Units, which 


6 ADVANTAGES OF IPSEN SERIES “T" 





have proved so profitable for industry, are now HEAT TREATING UNITS 


offered in additional models with 100% forced convec- © Cheneind manu Bech 





tion heating. Powerful fan forces atmosphere around heat and quenching -chambers, 
reduces distortion, insures bright, 
radiant tubes, under the floor, and thru the work. Baffles scale-free work, eliminates blast- 


ing or pickling. 


insure complete atmosphere flow and give 100% forced © Straight-through operation—batch 


processing, eliminates loading de- 
lays, extra handling. 


Produce Bright, Scale-Free Work ” form, dependable’ results from 


batch to batch. 


convection heating. 


Like other Ipsen Heat Treating Units, the new T-400 is ® Cold Chain Transfer —assures long 
_ chain life. No load is cone by hot 
designed to be coupled with Ipsen Washers, Generators, | links. 
: ° : @ Easily placed or relocated—No pits 
and Tempering Units for complete heat treating de | to dig. Simple service connections 
partments. All Ipsen units produce bright, scale-free | Complete an installation. 


© Built in standard sizes— gas-fired 
or electric. Engineered for long 
service life, easy maintenance. 


work up to 1850° F, 








AUTOMATIC 





Write “Today ton NEW CATALOG, SPECIFICATIONS . . . 
For complete information and specifications, ask for new catalog 
describing and meen samgne operating details. 


HEAT TREATING UNITS 
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154 varied applications of 
molybdenum sulfide in the 
shop and in the field are de- 
scribed in a new booklet now 
available. This solid-film lubri- 
cant has demonstrated unique 
anti-friction properties under 
conditions of extreme pressure, 
high velocity, elevated tem- 
perature, or chemical attack. 


The 40-page booklet contains 
the records of solved lubrica- 
tion problems — some might 
solve your own. 


Moly-sultide 


A LITTLE DOES A L0T 


The lubricant 
for extreme conditions 


Climax Molybdenum Company 


500 Fifth Avenue 


New York City 36NY 


Please send me your Free Booklet 
on Moly-sultide 


En cstiiadtllt sc eccniisidlivabebaneatited 
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(continued) 


guide for the younger technician and to pro- 
vide a ready reference for the experienced 
man. Plywood, veneering, durability of glues, 
blood albumin, casin glue, vegetable protein 
derivatives, phenol-formaldehyde, urea formal- 
dehyde, polyvinyl and polyurethane adhesives, 
synthetic resin glue extenders, protection 
against fungal decay, preservatives, case 
hardening, aircraft, aging, soaking and myco- 
logical tests, and cyclical tests of wetting and 
drying are among the many topics covered. 
A comprehensive index, numerous references, 
a glossary of special terms and valuable 
tabulated data provide additional help. 


NonFrerrous Puysicat MeErTALLURGY. By 
Robert J. Raudebaugh. Published by Pitman 
Publishing Corp., New York, N. Y., 1952. 
Cloth, 6 by 9 in.; 345 pages. Price $6.50. 
The purpose of this book is to discuss the 
more important nonferrous metals from the 
aspect of physical metallurgy. Particular em- 
phasis is placed on recent developments in 
their processing, fabrication and application. 
Melting and casting of reactive metals such 
as molybdenum; the direct casting of billets 
and slabs of aluminum, magnesium and cop- 
per alloys; the fabrication of ductile titanium; 
and the application of powder metallurgy to 
the production of nonferrous parts are among 
the developments discussed and _ illustrated 
here. 


MetaLt Inpustry HANDBOOK AND DIRECTORY, 
1952. Published by Louis Cassier Co., Lid., 
London, England, 1952. Paper, 9 by 6 in., 
448 pages. Available only with the weekly 
journal “‘Metal Industry’ at a combined an- 
nual subscription rate of $7.44. This newly 
revised work is a recognized source of in- 


formation and data for all who are engaged in 
the production and uses of nonferrous metals, 
Tables of physical contents have undergone 
extensive revision; official British Specifica. 
tions for nonferrous alloys have been brought 
up-to-date, and the section devoted to Pro. 
prietary Alloys has been completely revised, 
Also, the Directory for Buyers has been con. 
siderably enlarged to facilitate the locating of 
suppliers of plants for, and products of, the 
nonferrous metals industry. 


WELpaBILITY OF Metats, Published by The 
Lincoln Electric Co., Cleveland 17, ( 
1952 Paper, 0 by Y 4n., 141 PP Price )¢, 


Reprinted from the 9th Edition of 
‘“‘Procedure Handbook of Arc Welding Design 
and Practice’, the material presented here 


discusses factors determining weldability; 
causes and cures for hard to weld metals; 
welding procedures for steels, nickel, iron, 
alloys, copper, aluminum and hardfacing. Com 
plete tabular data, drawings and pictures su 
plement the text, 


50-YeaR INDEX TO AMERICAN SOCIETY For 
TESTING MATERIALS TECHNICAL PAPERS AND 
Reports. Published by American Society far 
Testing Materials, Philadelphia 3, Pa., 1952. 
Cloth, 6 by 9 in., 216 pp. Price $6.00. This 
Index is intended to make readily available to 
the materials technologist, the researcher, the 
librarian, and all others concerned with the 
fields covered, pertinent information on a 
particular subject. It provides a _ detailed 
author and subject index to all ASTM tech. 
nical papers and reports dealing with ma- 
terials, particularly their properties and 
testing, appearing in ASTM _ publications 
covering the period from 1898 through 1950. 
In addition, a number of technical reports 
have been referenced which, while not credited 
to a specific author, nevertheless provide 
worthwhile data and information which should 
be considered when searching the available 
data in ASTM publications on a _ specific 
subject. Many of these reports are the result 
of cooperative effort in technical committees. 
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Now, on one handy chart 











(8 %” x 5%") Color Codes, Calibration Symbols, 


Thermo Elements of Thermocouple and Extension Wires for |SA, 
U.S. Military and Aeronautical Specifications — Plus — Resistance Tables. 


Write Today for your copy. No obligation, of course 
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